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Ice-Covered Areas: The Competing




This article discusses one of the last frontiers on earth, ice-cov-
ered areas. The resource potential of these areas is examined, and
the economic and environmental implications of resource exploita-
tion are reviewed. The hypersensitivity of the environment and
ecology in these areas requires some minimal legal safeguards to
prevent potentially irreversible damage. The legal regime which
would best protect the ice-covered areas is that of an international
marine sanctuary; however, such a regime is probably not attaina-
ble due to increasing worldwide pressure for commercial exploita-
tion of the areas' valuable resources. Therefore, the Antarctic
Treaty regime, supplemented by conservation and development
agreements, should govern the Antarctic. In addition, the Arctic
should be governed by the general principles of the Convention on
the Law of the Sea relating to closed and semi-enclosed areas and
supplemented by regional agreements among the Arctic coastal
States. The "sector lines" theory for governing the Arctic is dis-
credited and should be abandoned permanently. With regard to
the Antarctic, any claims of territorial sovereignty should be re-
jected-particularly extensions of sovereignty allegedly justified
by the Convention on the Law of the Sea.
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INTRODUCTION
The ice-covered areas consist of the Arctic and the Antarctic.
These areas have a major impact on shaping global patterns involv-
ing the weather, commerce, and population settlement. They there-
fore have been the subjects of major scientific research efforts. Yet
little is known about them in comparison to the rest of the globe.
Since these areas are relatively untouched by human exploitation,
the environment and ecology of ice-covered areas provide a unique
opportunity for research on the frontiers of science. However, in the
1980s, Antarctica's historic tranquility is threatened by the discovery
of large quantities of living resources such as krill (meaning "tiny
fish") and by discoveries of potentially exploitable nonliving re-
sources such as coal, copper, iron, and offshore oil. The reality of the
threat is very apparent because previous discoveries of potentially
vast amounts of oil and gas in the Arctic led to unprecedented levels
of commercial activity there.
As resources become more valuable and technology becomes in-
creasingly accessible, countries will initiate new claims to exploit the
resources. In the Antarctic, these new claims would encroach upon
existing claims and perhaps result in significant international con-
flict. Potential participants in such a conflict might include: any new
claimants, the seven members of the Antarctic Treaty making claims
to sovereignty, the five Treaty members refusing to recognize any
claims,1 and the non-Treaty members proclaiming Antarctica for
mankind. In the Arctic, these new claims could also result in inter-
national conflict among the Arctic coastal States2 and all other na-
tions. To ensure that these relatively untouched and unexplored ar-
eas remain peaceful sources of scientific information and of resource
exploitation, a legal regime effectively regulating exploration and ex-
ploitation in these areas needs to be established.
1. The seven nations making claims are Argentina, Australia, Chile, France, New
Zealand, Norway, and the United Kingdom. Of these, Australia's claim is the largest,
encompassing approximately 49% of the continent. Joyner, The Exclusive Economic
Zone and Antarctica, 21 VA. J. INT'L L. 691, 706 n.84 (1981). See also Triggs, Austra-
lian Sovereignty In Antarctica-Part II, 13 MELB. U.L. REv. 302 (1982). Those nations
not asserting claims are Belgium, Japan, South Africa, the United States, and the
USSR. The U.S. position is that the United States "will not make Antarctic claims it-
self, will not recognize the territorial claims of any country, and will reserve its historic
rights in Antarctica." Pallone, Resource Exploitation: The Threat To The Legal Regime
Of Antarctica, 10 CONN. L. REV. 401, 402-03 (1978); see Note, Thaw in International
Law? Rights In Antarctica under the Law of Common Spaces, 87 YALE L.J. 804, 806
n.6, 807 n.10 (1978). See also U.S. ARMS CONTROL AND DISARMAMENT AGENCY, ARMS
CONTROL AND DISARMAMENT AGREEMENTS 18-19 (1977).
2. The six coastal States in the Arctic region are Canada, Denmark (Greenland),
Iceland, Norway, the United States (Alaska), and the USSR. THE ARCTIC FRONTIER 6
(R. Macdonald ed. 1966) [hereinafter cited as Macdonald]; see POLAR RESEARCH: To
THE PRESENT, AND THE FUTURE 27 (M. McWhinnie ed. 1978) [hereinafter cited as
McWhinnie].
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Despite the belief that the Arctic and the Antarctic are similar,
there are significant differences between the ice-covered areas in the
Northern and Southern Hemispheres. The primary difference is the
near complete reversal in the distribution of water and land in the
two hemispheres.3 The Arctic consists of an ocean basin, the Arctic
Ocean, surrounded by land masses; whereas the Antarctic is a large
land mass encircled by the ocean on all sides. The Arctic Ocean is
covered by perennial ice which constantly circulates around the
ocean.5 The Antarctic, on the other hand, has massive permanent ice
shelves which surround the continent" and thick annual sea ice
around the coast. The sea ice effectively doubles the area of the con-
tinent during the austral winter.7 The relevant similarity between the
Arctic and Antarctic areas, when considering their possible exploita-
tion, is that both contain valuable resources.8
Partially due to the fact that the Antarctic area encompasses an
entire continent (Antarctica) while the Arctic area does not, and
partially due to historic reasons, the Antarctic and Arctic areas
should be governed by different regimes. In general, the Antarctic
should be governed by the Antarctic Treaty,9 while the Arctic should
be governed by a law of the sea treaty. The Arctic regime should be
supplemented by regional agreements covering particular problem
areas-such as the Agreement on the Conservation of Polar Bears. 10
By contrast, since the Antarctic Treaty is already in force, agree-
ments covering particular problems associated with the Antarctic
should not only be subordinate to the Antarctic Treaty, but also lim-
ited to general conservation agreements-such as the Convention for
the Conservation of Antarctic Seals (Antarctic Seals Convention)."
3. McWhinnie, supra note 2, at 27.
4. Id. at 27-29, 176.
5. Id. at 27-28, 176-77.
6. Id. at 177.
7. Id. at 28-29.
8. See B. SMITH, UNITED STATES ARCTIC POLICY 19-27 (Center for Oceans Law
& Pol'y, Jan. 1978); Pallone, supra note 1, at 401-02; Note, supra note 1, at 804. See
also Burton, New Stresses On The Antarctic Treaty: Toward International Legal Insti-
tutions Governing Antarctic Resources, 65 VA. L. REV. 421, 429-30 (1979); Feder, A
Legal Regime for the Arctic, 6 ECOLOGY L.Q. 785 (1978); Wilson, Antarctica, The
Southern Ocean, and the Law of the Sea, 30 JAG J. 47, 68-72 (1978).
9. Signed Dec. 1, 1959, [1961] 1 U.S.T. 794, T.I.A.S. No. 4780, 402 U.N.T.S. 71
(entered into force June 23, 1961) [hereinafter cited as Antarctic Treaty]; see Oxman,
The Antarctic Regime: An Introduction, 33 U. MIAm L. REv. 285, 290 (1978).
10. Done Nov. 15, 1973, [1976] 4 U.S.T. 3918, T.I.A.S. No. 8409 (entered into
force Nov. 1, 1976). See also Feder, supra note 8, at 819-28.
11. Done June 1, 1972, [1976-77] 1 U.S.T. 441, T.I.A.S. No. 8826 (entered into
force Mar. 11, 1978) [hereinafter cited as Antarctic Seals Convention].
Substantive changes to the Antarctic regime should consist of
amendments to the Antarctic Treaty or of multilateral treaties
subordinate to the Antarctic Treaty.
This article will explore the importance of ice-covered areas to the
frontiers of science, the conflict between scientific research and re-
source exploitation, and the legal regimes which will best accommo-
date these competing interests. In addition, this article will examine
the impact of the Third U.N. Conference on the Law of the Sea
(UNCLOS III) on the potential development of Antarctica's re-
sources and the resulting consequences to claimant nations, and also
on the development of the Arctic area's resources. Under the Con-
vention on the Law of the Sea (LOS Convention) 12 negotiated at
UNCLOS III, Antarctica is generally treated as being outside the
limits of national jurisdiction,13 while the Arctic is generally treated
as an ecologically sensitive semi-enclosed sea.
ANTARCTIC CONSERVATION VERSUS RESOURCE EXPLOITATION
Antarctic Areas
Ice-covered areas in the Southern Hemisphere are primarily lo-
cated on and around the Antarctic Continent. Antarctica encom-
passes an area of 5.5 million square miles.1 4 Almost all of it is cov-
ered by a permanent ice cap averaging over one mile in thickness.15
This ice cap contains almost ninety percent of the earth's glacial
ice.1 6 In addition, approximately eighty-eight percent of all the ice in
the world is in Antarctica.
The continent can be divided into East Antarctica and West Ant-
12. Done Dec. 10, 1982, reprinted in 21 I.L.M. 1261, U.N. Doc. A/CONF.62/122
(1982) [hereinafter cited as LOS Convention].
13. Since Antarctica is generally treated as being beyond the limits of national
jurisdiction, it has been claimed that Antarctica is within "the Area," and that under
Article 140 of the LOS Convention "[a]ctivities in the Area shall . . . be carried out for
the benefit of mankind as a whole, irrespective of the geographical location of States,
whether coastal or land-locked, and taking into particular consideration the interests and
needs of the developing States and of peoples who have not attained full independence or
other self-governing status . . . ." Id. art. 140.
14. U.S. Activities in Antarctica: Hearing Before the Senate Comm. on Energy
and Natural Resources, 96th Cong., 1st Sess. 4 (1979) [hereinafter cited as Activities in
Antarctica Hearing]; McWhinnie, supra note 2, at 97. See also U.S. Antarctic Program:
Hearings Before the Subcomm. on Science, Research and Technology of the House
Comm. on Science and Technology, 96th Cong., 1st Sess. 46 (1979) [hereinafter cited as
Antarctic Program Hearings] (13.5 million square kilometers); RESEARCH IN THE
ANTARCTIC 367 (L. Quam ed. 1971) [hereinafter cited as Quam] (12.4 million square
kilometers).
15. Activities in Antarctica Hearing, supra note 14, at 4; see Antarctic Program
Hearings, supra note 14, at 46; FROZEN FUTURE 190 (R. Lewis & P. Smith eds. 1973);
McWhinnie, supra note 2, at 267; Quam, supra note 14, at 367.
16. Quam, supra note 14, at 367.
17. Activities In Antarctia Hearing, supra note 14, at 11.
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-arctica. They are separated by the Transantarctic Mountains. 8 East
Antarctica is a cold desert with precipitation of less than two inches
per year.19 Conversely, annual snowfalls of five to six feet are com-
mon in West Antarctica.2
Although Antarctica's climate is so extreme that only the hardiest
life forms can survive on its land surface, the Southern Ocean sur-
rounding the continent has abundant marine life."" This cold
Antarctic water meets the warm water of lower latitudes between
500 and 600S latitude and provides a clear boundary for the South-
ern Ocean.22 This boundary, called the Antarctic Convergence or the
Polar Front Zone, marks an easily detectable line between the ice-
covered area of the Antarctic and the warmer southern waters.2 3
Thus, the Polar Front Zone provides an obvious basis for the
Antarctic Treaty definition of the Antarctic as that area south of the
60 *S latitude.2
Economic Implications of Antarctic Resource Exploitation
Nonliving Resources
Antarctica's continental margin has geological characteristics
which indicate abundant quantities of oil and gas. The U.S. Geologi-
cal Survey has estimated that the Western Antarctic continental
shelf contains 45 billion barrels of in-place oil and 115 trillion cubic
feet of natural gas.2 5 A U.S. Government report has suggested that,
"tens of billions" of barrels of oil could be recovered from at least
five areas on Antarctica's deep continental shelf.28 In addition, coal,
copper, and iron have been discovered; however, during the early
18. Id. at 4; Antarctic Program Hearings, supra note 14, at 46-47.
19. Activities in Antarctica Hearing, supra note 14, at 4.
20. Id. at 5.
21. Id. at 7.
22. Antarctic Program Hearings, supra note 14, at 48; McWhinnie, supra note 2,
at 29.
23. McWhinnie, supra note 2, at 29; see Antarctic Program Hearings, supra note
14, at 48.
24. See Antarctic Treaty, supra note 9, art. VI.
25. F. AUBURN, ANTARCTIC LAW AND PounIcs 245 (1982); Burton, supra note
8, at 435 n.80; Joyner, Antarctica and the Law of the Sea: Rethinking the Current Legal
Dilemmas, 18 SAN DIEGO L. REV. 415, 428 (1981); Wilson, supra note 8, at 69. By
comparison, "the North Slope of Alaska is believed to contain 8 billion barrels of oil...
and 26 trillion cubic feet of natural gas." Zumberge, Mineral Resources and Geopolitics
in Antarctica, AM. Sci., Jan. 1979, at 68, 74; see Bloomfield, The Arctic: Last Un-
managed Frontier, 60 FOREIGN AFF. 87, 95-96 (1981).
26. F. AUBURN, supra note 25, at 245; Joyner, supra note 25, at 428.
1980s none were deemed commercially exploitable.2 7 Similarly, re-
searchers suspect that uranium, platinum, chromium, and other val-
uable metal and mineral deposits exist in Antarctica.28 In addition to
these resources, icebergs are a potential source of fresh water for
dryer regions.29
Living Resources
Abundant quantities of phyto-plankton, zoo-plankton, marine
mammals, and marine birds exist within and along the Southern
Ocean. 30 The most promising resource is the population of krill
(Euphausia superba). Krill are protein-rich, shrimp-like crus-
taceans,31 and the Antarctic contains an estimated 153 to 1,350 mil-
lion metric tons of krill.32 The annual sustainable harvests are esti-
mated to range from 70 to 150 million metric tons.3 By comparison,
the 1976 total world fish and seafood harvest was 73.5 million metric
tons.3' Due to the high protein content of krill, it is estimated that an
"annual catch of 70 million tons of krill could provide the daily pro-
27. Joyner, supra note 1, at 701 n.59; see Burton, supra note 8, at 433-34; Dugger,
Exploiting Antarctic Mineral Resources-Technology, Economics, and the Environ-
ment, 33 U. MIAMI L. REv. 315, 318 (1978). See also Rowley, Williams & Pride, Min-
eral Occurrences of Antarctica, in U.S. GEOLOGICAL SURVEY, PETROLEUM AND MIN-
ERAL RESOURCES OF ANTARCTICA 25, 26-27 (1983) [hereinafter cited as Rowley].
Several factors combine to form a formidable barrier to mineral development, namely:
(1) the extensive coverage, depth, and movement of the ice; (2) low temperatures; (3)
high velocity winds; and (4) problems of sea and land access and energy supply. Id.
28. Joyner, supra note 25, at 429-30. Scientific knowledge of the presence and
extent of mineral resources in Antarctica is based on theoretical relationships between
parts of Antarctica and other, well-known geological formations in South America, Af-
rica, India, and Australia. Scientists posit that the discovery of mineral resources in these
adjacent and formerly contiguous areas makes it likely that substantial quantities of min-
erals exist in similar geological areas of Antarctica. Burton, supra note 8, at 433.
29. Approximately 98 to 99 percent of all the world's fresh water is locked up in
the form of ice, and 90 percent of that ice is found in Antarctica. Thus, the potential
fresh water production from Antarctic icebergs is impressive. Joyner, supra note 25, at
430; Zumberge, supra note 25, at 74; see Burton, supra note 8, at 423; Pallone, supra
note 1, at 402.
30. Burton, supra note 8, at 426.
31. Joyner, supra note 1, at 702-03; Joyner, supra note 25, at 425-26.
32. Burton, supra note 8, at 430; Joyner, supra note 1, at 702; see Mitchell &
Kimball, Conflict Over The Cold Continent, FOREIGN POL'Y, Summer 1979, at 124, 127-
28. Krill (meaning "tiny fish"):
[R]efers to the dominant species of planktonic crustaceans in the area,
Euphausla superba. Krill has the same approximate protein content by wet
weight as beef steak, shrimp, and lobster. The five-centimeter-long crustaceans
congregate in dense swarms at or near the ocean surface, allowing for easy
harvesting.
Id. at 127.
33. Burton, supra note 8, at 430; Joyner, supra note 25, at 426; see Wijkman,
Managing the Global Commons, 36 INT'L ORG. 511, 533 (1982).
34. Burton, supra note 8, at 430; see Pallone, supra note 1, at 401 n.3; Note, supra
note 1, at 804 n.2.
946
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tein requirement for .. .a quarter of the world's population. ' ' a'
Thus, krill could become one of the world's major new sources of
food.
Seals constitute another living marine resource subject to exploita-
tion. Of the six different species of seals found in the Southern
Ocean, crabeater seals are the most abundant-with a population
estimated at 30 million."6 The primary economic interest lies in the
seals' pelts. Additionally, seal blubber can be processed into oil, and
seal meat can be used as pet food.37
A third major category of exploitable living marine resources is
whales. On a seasonal basis, the Southern Ocean supports more
whales than any other ocean in the world.38 Prior to the extensive
whaling of the past century, approximately one million baleen
whales inhabited the Southern Ocean. 9 However, between 1920 and
1970 the Southern Ocean was the scene of heavy exploitation of
whale stocks, 40 and "all species in the thirty-three to eighty-four ton
range, have been depleted to well below their optimum levels."41
This depletion seems to argue that Antarctica and the Southern
Ocean should be declared an international marine sanctuary despite
the potential benefits of its possible commercial exploitation.
The Impact of Claims to Antarctica
As early as the late 1800s, explorers were interested in Antarc-
tica.42 Beginning with the claims of the United Kingdom in 1908
and continuing through the Argentine claims in the 1940s, seven na-
tions made formal legal claims to parts of Antarctica.43 The justifi-
cations for these claims of sovereignty include combinations of the
following: (1) discovery, exploration, and occupation; (2) perform-
35. Menon, The Scramble for Antarctica, WORLD PRESS REv., May 1982, at 55,
55.
36. Scully, The Marine Living Resources of the Southern Ocean, 33 U. MIAI L.
REV. 341, 347 (1978).
37. Id.
38. Id. at 345.
39. Id. at 346.
40. Id.
41. Llano, Ecology of the Southern Ocean Region, 33 U. MIAMi L. REV. 357, 363-
64 (1978).
42. Blij, A Regional Geography of Antarctica and the Southern Ocean, 33 U.
MIAMI L. REV. 299, 301-02 (1978); Joyner, supra note 25, at 417.
43. The seven nations and the years in which each made a claim to Antarctica are:
the United Kingdom (1908), New Zealand (1923), Australia (1933), France (1938),
Norway (1939), Chile (1940), and Argentina (1940-42). Blij, supra note 42, at 302;
Burton, supra note 8, at 422; Joyner, supra note 25, at 417 n.6.
ance of administrative acts; and (3) the concomitant principles of
continuity, contiguity, and the sector theory." During the same time
period, several other countries, such as the United States and the
USSR, actively engaged in research on Antarctica. 5 Following
World War II, five nations claimed that they had established a his-
torically active interest in Antarctica. Those five nations were
Belgium, Japan, South Africa, the United States, and the USSR .4
These five nations refused to recognize the territorial claims of any
other country but reserved the right to make similar claims of their
own.4 7 Two alternative bases for this position of "nonrecognition"
are that the claimant nations have not effectively occupied any siza-
ble part of Antarctica and that Antarctica is not amenable to claims
of sovereignty. 48
As a result of increased scientific research activities on Antarctica,
President Eisenhower invited the seven claimant nations and the five
nonclaimant nations to participate in a conference on Antarctica.49
The goal of the conference was to keep Antarctica open to all na-
tions for scientific and other peaceful purposes.50 The conference was
convened in Washington, D.C. on October 15, 19591 and resulted in
the Antarctic Treaty, which was signed on December 1, 1959.52
The Antarctic Treaty contains several important prohibitions and
freedoms. Article I prohibits all military measures including "the es-
tablishment of military bases and fortifications, the carrying out of
military manoeuvres, as well as the testing of any type of weap-
44. Joyner, supra note 1, at 707-08; Joyner, supra note 25, at 422; see Oxman,
supra note 9, at 288. A rationale involving "discovery" or "exploration" as support for
Antarctic claims has been utilized by Australia, France, Norway, and the United King-
dom. The theory of discovery or exploration claims of sovereign rights arises from explo-
ration of territory that was allegedly first seen, touched, or crossed by explorers from the
country asserting the claim. The "occupation" basis for sovereign claims rationalizes that
discovery confers inchoate title upon the discovering country. Although discovery alone
cannot support a claim, the inchoate title bars territorial claims by other countries for an
undefined period after initial discovery. During this undefined period the claimant State
must perfect title through occupation of the territory, otherwise the title fails. The "con-
tiguity" theory of sovereign rights over Antarctic territory is asserted by Argentina, Aus-
tralia, Chile, New Zealand, and South Africa. Under the contiguity theory, countries
claim special entitlements on the basis of their relative proximity to Antarctica. Finally,
the sector theory defines Antarctic territorial boundaries according to longitudinal lines
which converge on the South Pole from one of two types of base lines: (1) mainland
boundaries of a claimant State, or (2) the length of the Antarctic coast claimed by the
State. Note, supra note 1, at 822-23.
45. Blij, supra note 42, at 304; Pallone, supra note 1, at 403.
46. Joyner, supra note 25, at 418; Pallone, supra note 1, at 403.
47. Blij, supra note 42, at 304; Joyner, supra note 1, at 708-09; Joyner, supra note
25, at 422; Pallone, supra note 1, at 403-04.
48. Oxman, supra note 9, at 289-90.
49. Joyner, supra note 25, at 419; Pallone, supra note 1, at 404.
50. Joyner, supra note 25, at 419; Pallone, supra note 1, at 404.
51. Joyner, supra note 25, at 419-20.
52. Antarctic Treaty, supra note 9.
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ons." 53 Article V prohibits nuclear explosions and the disposal of ra-
dioactive waste.54 Articles II and III provide for freedom of scientific
research and for the exchange of scientific information. 55 Finally,
Articles IX(2) and XIII place restrictions upon which countries may
become Consultative Parties to the Treaty, 56 and Article IX(4) pro-
vides each Consultative Party with a veto power over any proposed
agreed measures.5 7
Probably the most important provision is Article IV which pro-
tects the rights of both claimant and nonclaimant nations by freezing
all territorial claims.5 8 No Contracting Party to the Treaty re-
nounces any previously asserted rights or claims of sovereignty, 59 and
nothing contained in the Treaty shall prejudice "the position of any
Contracting Party as regards its recognition or non-recognition of
any other State's right of or claim or basis of claim to territorial
sovereignty in Antarctica.""0 While the Treaty is in force, no actions
or activities can serve as a basis for asserting a new claim or ex-
panding an existing claim.61
The effect of the Antarctic Treaty is twofold. First, by freezing
the claims of both claimant and nonclaimant nations for the duration
of the Treaty, territorial claims of sovereignty are left in a legal
limbo. Secondly, by requiring substantial scientific research in Ant-
arctica before a non-Treaty member can become a Consultative
Party,6 2 the Treaty regime limits the potential members of the
Treaty to a small number of developed or extremely ambitious devel-
oping nations.6 3 Thus, the members of the Antarctic Treaty have
granted themselves the exclusive right to determine future Antarctic
policies.6
Ideally, the exploitation and conservation of the Antarctic conti-
nental shelf and the Southern Ocean depend upon the successful de-
lineation of the claims to sovereignty. Under the LOS Convention,
53. Id. art. I.
54. Id. art. V.
55. Id. arts. II-III.
56. Id. arts. IX(2), XIII.
57. Id. art. IX(4).
58. Joyner, supra note 25, at 420; Oxman, supra note 9, at 290; Pallone, supra
note 1, at 404-05.
59. Antarctic Treaty, supra note 9, art. IV(1)(a).
60. Id. art. IV(1)(c).
61. Id. art. IV(2).
62. Id. art. IX(2).
63. See Joyner, supra note 25, at 420.
64. Joyner, supra note 25, at 420-21.
claims to economic zones and territorial seas can be asserted by
coastal States.6 5 However, because no coastal State exercises sover-
eignty over the Antarctic continent under the Antarctic Treaty,66
identifying the territorial seas and the economic zones to the South-
ern Ocean is difficult.67
Historically, two different perspectives have developed for resolv-
ing questions concerning dominance and control of the Antarctic
area. The first view is that the land is terra nullius; that is, territory
which is not under the jurisdiction of any country and which, there-
fore, is subject to appropriation. Under this view, either a claimant
State or a Contracting Party to the Antarctic Treaty would theoreti-
cally constitute substitutes for the term "coastal State" in the LOS
Convention.6 s If the Antarctic Treaty were disregarded, the claimant
States would then be considered "coastal States." As a result, the
claims of Argentina, Australia, Chile, France, New Zealand, Nor-
way, and the United Kingdom would be recognized. 69 In addition, all
unclaimed portions would be available for other countries to claim.70
Thus, Japan, the United States, the USSR, and the other countries
which refused to recognize any claims on Antarctica would be forced
to compete with countries which are not parties to the Antarctic
Treaty.71 When the competing claims are settled, then the claimant
States would have rights to economic zones under the LOS Conven-
tion-as long as the Antarctic continent is considered terra nullius
and the Antarctic Treaty is disregarded.
Similarly, if the area is terra nullius and the Antarctic Treaty is
in effect, then the Contracting Parties to the Treaty might also be
considered to be coastal States.7 2 Thus, the applicability of the
Antarctic Treaty to the LOS Convention would be nebulous. Under
Article IV of the Treaty, all territorial claims would be held in abey-
ance and no new or augmented rights to sovereignty could be cre-
65. Wilson, supra note 8, at 66. The regime of the territorial sea is dependent on
the existence of sovereignty over land territory. "While the Antarctic Treaty is in force,
there is no generally recognized sovereignty in any state over any part of Antarctica, and
therefore, there can be no territorial sea." Pallone, supra note 1, at 407; see Joyner,
supra note 1, at 710-11; Oxman, supra note 9, at 290; but cf. Harry, The Antarctic
Regime and the Law of the Sea Convention: An Australian View, 21 VA. J. INr'L L.
727, 730 (1981). See also LOS Convention, supra note 12, art. 2, para. 1.
66. Joyner, supra note 25, at 427.
67. Joyner, supra note 1, at 719; Wilson, supra note 8, at 68.
68. Wilson, supra note 8, at 67; see LOS Convention, supra note 12, art. 56 (gov-
erning "Rights, jurisdiction and duties of the coastal State in the exclusive economic
zone").
69. Joyner, supra note 25, at 424.
70. Id.
71. Id.; Wilson, supra note 8, at 57; see Burton, supra note 8, at 442.
72. Wilson, supra note 8, at 67; see LOS Convention, supra note 12, art. 56 (gov-
erning "Rights, jurisdiction and duties of the coastal State in the exclusive economic
zone").
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ated73 However, only those countries which are parties to the Treaty
are bound by its provisions;74 so theoretically, nothing would prevent
any non-Treaty State from legally exploring and exploiting the
area's resources.7 5 Both of these constructions involving the recogni-
tion of the concept of terra nullius not only include discredited theo-
ries, but also involve specious arguments.
The second perspective, from which the questions of dominance
and control of the Antarctic can be viewed, utilizes the concept of
terra communes; that is, territory common to all. As terra com-
munes, the entire Antarctic area would be beyond the scope of na-
tional sovereignty and, therefore, would not be subject to appropria-
tion.7 6 "This approach is consistent with the notion of 'the common
heritage of mankind.' "7 Under the LOS Convention, all areas be-
yond national jurisdiction are delimited as "the Area.178
Arguendo, no nation exercises sovereignty over the Area, and
therefore, the concepts involving the traditional freedoms of the high
seas would extend to both the land and ice mass.7 9 Under this ration-
ale, the International Sea-Bed Authority (ISA) would organize and
control activities on the continent as constituting part of "the
Area."80 An opposing point of view is that although the ISA would
have jurisdiction over the concomitant areas of the high seas, it
would not have control over the land or ice mass.81 When discussing
the extrapolations of terra communes, this second interpretation ap-
pears the better interpretation, since it interfaces fairly well with the
principles enumerated in both the LOS Convention and the
Antarctic Treaty.
73. Antarctic Treaty, supra note 9, art. IV; see Wilson, supra note 8, at 57.
74. Harry, supra note 65, at 734; Joyner, supra note 25, at 424; Wilson, supra
note 8, at 57.
75. Wilson, supra note 8, at 58; see Joyner, supra note 25, at 424; Note, supra
note 1, at 841.
76. Joyner, supra note 25, at 424; see Joyner, supra note 1, at 710.
77. Wilson, supra note 8, at 58. Under Article 137 of the LOS Convention, "[n]o
State shall claim or exercise sovereignty or sovereign rights over any part of the Area or
its resources .... " LOS Convention, supra note 12, art. 137, para. 1. All mankind is
acknowledged to have a vested interest in the future of the area. Joyner, supra note 25,
at 425; Wilson, supra note 8, at 58.
78. LOS Convention, supra note 12, art. 1, para. 1.
79. Wilson, supra note 8, at 63; see Joyner, supra note 25, at 425. See generally
Wilson, supra note 8, at 65 n.75.
80. Article 153 of the LOS Convention states that "[a]ctivities in the Area shall
be organized, carried out and controlled by the Authority on behalf of mankind. .. ."
LOS Convention, supra note 12, art. 153, para. 1; but see Wilson, supra note 8, at 60.
81. Joyner, supra note 25, at 441; Wilson, supra note 8, at 60; see Pallone, supra
note 1, at 416.
However, an approach which better satisfies the precepts of the
Antarctic Treaty and the LOS Convention would combine and reaf-
firm several important principles. First, the continent of Antarctica
should be considered as terra communes and as part of "the common
heritage of mankind." But such recognition should extend only so far
as Antarctica and the Southern Ocean are declared inviolate as an
"international marine sanctuary." Such a proposal is consistent with
the major precepts in the LOS Convention and in the Antarctic
Treaty. The only way in which this ecologically hypersensitive area
can survive and benefit mankind is to be delimited as an interna-
tional marine sanctuary, permitting only scientific research (which is
basically the regime delimited under the Antarctic Treaty).
To solve Antarctic jurisdictional questions such as those involving
the continental shelf and the economic zone, this international
marine sanctuary should be considered to be an "artificial country,"
similar to the concept of a charitable corporation as an "artificial
person," holding its assets in trust for mankind. Considering Antarc-
tica to be a type of "artificial country" holding its assets in an "ac-
tual or constructive trust" for the benefit of mankind (that is, an
international marine sanctuary), simplifies many problems. As an
"artificial country," Antarctica would be governed by the principles
and members of the Antarctic Treaty. The Antarctic Treaty and
subordinate agreements to the Treaty could effectively regulate the
Antarctic areas. The boundaries of Antarctica would be determined
by a representative commission established under the format of the
Antarctic Treaty, and this commission could delimit the extent of
the continental shelf, the economic zone, and other jurisdictional
limits. Theoretically, this commission would negotiate boundaries
with neighboring countries, such as Argentina. Naturally, a Treaty
State bordering Antarctica, such as Argentina, would have to excuse
itself from participation in the commission to the extent that there
was a determination involving the boundary of the continental shelf
between that country and Antarctica. These types of determinations
become even more important if the Antarctic ice pack is considered
to be under Antarctic jurisdiction, and therefore under the jurisdic-
tion of the Antarctic Treaty. Considering that this ice pack is a nat-
ural and seasonal adjunct to Antarctica, it should be considered as
part of Antarctica.
All claims to Antarctic areas which were made prior to the
Antarctic Treaty would be retained under the status quo established
by the Treaty, but for purposes involving the extraterritorial scope of
the Treaty, any "claimed area" would be considered as part of Ant-
arctica. Thus, claims made prior to the Antarctic Treaty would re-
main static under the provisions of the Treaty, but new claims to
areas around Antarctica would be serverely limited by the extended
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jurisdictional reach of the Antarctic Treaty.
Naturally, these hypersensitive areas could be further protected if
the Southern Ocean were also declared to be an international marine
sanctuary (governed by the members of the Antarctic Treaty). Pre-
cedent exists for declaring the Southern Ocean to be an international
marine sanctuary. Recognizing the importance of an adjacent area
in the Indian Ocean, in 1979, the International Whaling Commission
(IWC) banned whaling in the Indian Ocean north of 550S lati-
tude.82 While it can be argued that this IWC action was directed
basically at the conservation of whales, the fact remains that a geo-
graphical ocean area adjacent to the Southern Ocean was delimited
as an International Whale Sanctuary. Similarly, the Southern Ocean
as a hypersensitive and important ecological area should be delim-
ited as an international marine sanctuary.
Environmental Impacts of Resource Exploitation
Since the Antarctic environment and ecology are relatively un-
scathed, Antarctica is a pristine laboratory for scientific research.
The lack of resource exploration and exploitation helps to maintain
this extraordinary "laboratory." However, within the foreseeable fu-
ture, advancements in technology could make the commercial ex-
ploitation of living and nonliving resources economically feasible.
Unless the uncertainties about future environmental standards in-
hibit the development of commercial activities,83 such activities pose
potential risks to the Antarctic ecosystem."
The potential hazards to living resources are serious. For example,
the unchecked harvesting of krill could be disastrous for the ocean.
Even though krill are the most abundant resource of the Southern
Ocean, over-exploitation is still a risk. "Estimates of sustainable har-
vest for conservation and management purposes, in particular, re-
main speculative in the absence of reasonably reliable data on the
abundance, distribution, age, structure, and reproductive physiology
of krill."8 5 Since krill constitute the pivotal link in the Antarctic food
82. The "International Whale Sanctuary" for the Indian Ocean was agreed upon
at the 31st annual meeting of the IWC, which was held from July 9 to 14, 1979, in
London, England. Storro-Patterson, Sperm Whales 7,000: U.S. Conservation Zero,
OCEANS, Sept.-Oct. 1979, at 2, 2.
83. See Burton, supra note 8, at 437.
84. F. AUBURN, supra note 25, at 251; Burton, supra note 8, at 437-38; Dugger,
supra note 27, at 339.
85. Burton, supra note 8, at 430.
chain, 86 any excessive harvesting of them would limit the food avail-
able to higher-order species and critically reduce the populations of
these other living resources.8 7
The potential environmental impact of exploiting the nonliving re-
sources are also serious.88 Within the difficult Antarctic environment,
a tanker or a well blow-out accident could cause a dangerous spill.89
The harsh environment would make it impossible to contain oil spills
utilizing existing technology.90 Any accident occurring "at the close
of the austral summer might not be capped until the following sum-
mer."'9 1 Even without an accident, oil spills could be a part of any
drilling and transporting operations. The most significant source of
oil pollution might likely be routine operational discharges. 92 Oil
spills would seriously damage the living resources of the Southern
Ocean, detract from the scientific value of the area, and "foul the
last clean continent. '9 3 Even though it is alleged that the strong cir-
culation of the sea has the ability to dilute such pollutants to accept-
able levels,0 4 it should be remembered that the Antarctic is a hyper-
sensitive ecological area.95 In addition, the onshore support facilities
would be situated on rare ice-free land which is critical in supporting
the terrestrial areas.98
86. Joyner, supra note 25, at 426; Scully, supra note 36, at 350; see Burton, supra
note 8, at 428; Joyner, supra note 1, at 702; Mink, Oceans: Antarctic Resource and
Environmental Concerns, DEP'T ST. BULL., Apr. 1978, at 51, 51-52.
87. Burton, supra note 8, at 432; U.S. DEPARTMENT OF STATE, FINAL ENVIRON-
MENTAL IMPACT STATEMENT ON THE NEGOTIATION OF AN INTERNATIONAL REGIME FOR
ANTARCTIC MINERAL RESOURCES vii (1982) [hereinafter cited as ANTARCTIC EIS].
88. ANTARCTIC EIS, supra note 87, at ix-xii.
89. Burton, supra note 8, at 437.
90. F. AUBURN, supra note 25, at 252-53; Dugger, supra note 27, at 330.
Once a spill had occurred the ice would prevent it from spreading and dis-
sipating, and limit the use of conventional antipollution devices such as booms to
contain it, and dispersants and mechanical systems for skimming oil from the
surface. Secondly, cold temperatures have a severe effect on the biological de-
composition of oil; this slows markedly at lower temperatures, ...
Mitchell, Antarctica: A Special Case?, OCEANS, May 1977, at 56, 57.
91. Burton, supra note 8, at 437; see Joyner, supra note 25, at 429.
92. Burton, supra note 8, at 437; see F. AUBURN, supra note 25, at 253; Dugger,
supra note 27, at 332.
93. Burton, supra note 8, at 437; see Dugger, supra note 27, at 330; Joyner, supra
note 25, at 429. However, the risk of human error in Antarctica is often viewed to be no
greater than elsewhere, and a small risk is assigned to the possibility of blow-outs as long
as there is the use of effective technology, intensive training, and vigilant personnel. Dug-
ger, supra note 27, at 330.
94. F. AUBURN, supra note 25, at 253; Burton, supra note 8, at 437; see Dugger,
supra note 27, at 332 ("Strict regulation and use of modern technology can virtually
eliminate discharges from tank washing and keep other operational discharges at a mini-
mal level.").
95. F. AUBURN, supra note 25, at 253; see Burton, supra note 8, at 438.
96. F. AUBURN, supra note 25, at 253; Burton, supra note 8, at 437-38; see Dug-
ger, supra note 27, at 331-32.
A large part of Antarctica's scientific value lies in its presently undisturbed
state. It provides a unique scientific laboratory, a place from which to monitor
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Given the potential wealth of scientific knowledge that can be
gained through research in Antarctica, regulation of exploration and
exploitation is necessary to effectively reduce the potential risk of
significant damage. In order to develop and impose environmental
controls, it is necessary to improve the ability to collect and analyze
scientific information and data involving the Antarctic environ-
ment.9 7 However, the size, remoteness, and hostile climate of Ant-
arctica make it difficult for a single country to accumulate data and
monitor exploitation activities in the area; consequently an interna-
tional cooperative approach is advised for effectively enforcing any
arrangement governing Antarctic resource development.98 This ap-
proach must necessarily be utilized without jeopardizing a maximum
amount of freedom of scientific research within the context of UN-
CLOS III.
Concerns of Potential Investors
Due to the lack of reliable information about the size and location
of both the living and nonliving Antarctic resources, and due to the
harsh geographic and climatic characteristics of Antarctica and the
Southern Ocean, several obstacles still remain before exploitation of
Antarctic resources becomes economically feasible. With regard to
the harvesting of krill, relatively few obstacles remain to impede
large-scale operations. By comparison, numerous impediments ap-
pear to limit the recovery of minerals.
Harvesting krill is the most promising commercial activity. The
"technological difficulties of locating and catching krill have been
overcome to the extent that krill could be caught in large quantities
...and at moderate cost . . . provided that the fishing operations
did not have to be interrupted to handle and process the catch," ''
However, processing the krill is more difficult. Due to the highly ac-
tive enzymes in their bodies, krill spoil rapidly out of cold water.100
As a result, processing them quickly into stable products is essen-
critical environmental variables such as changes in atmospheric conditions and
the accumulation of long-lasting toxic substances.
Mitchell, supra note 90, at 58. See also ANTARCTIc EIS, supra note 87, at vii.
97. F. AUBURN, supra note 25, at 255; Burton, supra note 8, at 457; see
ANTARCTIC EIS, supra note 87, at vii.
98. See Burton, supra note 8, at 492.
99. Scientific Committee on Antarctic Research and Scientific Committee on
Oceanic Research, Report of Group of Specialists on Living Resources of the Southern
Ocean 4 (Aug. 23-24, 1976) (unpublished report of meeting at Woods Hole Oceano-
graphic Institute). See Burton, supra note 8, at 431.
100. Scully, supra note 36, at 355.
tial.10 1 The technologies for rapid on-board processing were still be-
ing developed during the late 1970s, 10 2 but these processing technolo-
gies are developing rapidly along sophisticated lines.103
Additionally, there is some uncertainty involving the marketing of
krill. The list of possible products includes: (1) frozen whole krill and
tails, (2) breaded krill sticks, (3) coagulated krill pastes, (4) krill
mince, or (5) krill protein concentrates. 10 In addition to human con-
sumption, krill could be processed into animal feed.10 5 There has
been no large-scale acceptance of krill products, although the Japa-
nese consumer has displayed a tentative acceptance of some
products.106
A third obstacle to large scale exploitation consists of the operat-
ing conditions in the Southern Ocean.1 07 The weather conditions are
extremely harsh most of the year,108 and they limit the fishing season
to between 3 to 5 months.109 The remoteness of the Southern Ocean
also significantly increases transportation costs.110
Despite the minor technological problems, the relatively untested
marketability of krill, and the difficult operating conditions, the long-
term viability of commercial harvesting of krill looks promising. The
U.N. Food and Agriculture Organization reported a krill harvest of
122,000 tons during the 1977-78 season. 1 German fishermen have
reported catch rates of 40 tons per hour,112 and production has been
forecasted to reach 2 million tons per year by 1985.118
Conversely, the exploitation of minerals is economically limited.
Abundance and price are the two factors in determining whether
"commercial mineral resource exploration and exploitation will be
undertaken. '11 Although numerous mineral resources have been dis-
covered or are suspected to exist in Antarctica, most of.the detailed
geology of Antarctica remains unknown.11 5 Since the minerals found
101. Id.; Burton, supra note 8, at 431.
102, Burton, supra note 8, at 431; Joyner, supra note 25, at 426; Scully, supra
note 36, at 355.
103. Burton, supra note 8, at 431.
104. Scully, supra note 36, at 355; see Burton, supra note 8, at 431; Joyner, supra
note 25, at 426.
105. See Burton, supra note 8, at 431; Joyner, supra note 25, at 426; Scully, supra
note 36, at 355.
106. Burton, supra note 8, at 431; Scully, supra note 36, at 355.
107. Scully, supra note 36, at 355.
108. Id.
109. Menon, supra note 35, at 55.
110. Burton, supra note 8, at 431; Scully, supra note 36, at 355.
111. Joyner, supra note 25, at 427.
112. Menon, supra note 35, at 55.
113. Alverson, Tug-of-War for the Antarctic Krill, 8 OCEAN DEV. & INT'L L.J.
171, 181 (1980).
114. Dugger, supra note 27, at 317-18.
115. Id. at 318.
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in Antarctica are known to exist in abundance in more temperate
climates,116 there is little incentive for commercial exploration for
minerals without more reliable information regarding Antarctic min-
eral deposits. Even if there existed dependable information about
mineral deposits which met the requirements of economic size and
grade, the operating conditions could make the development, produc-
tion, and transportation costs quite high, if not prohibitive.1 Ap-
proximately ninety-eight percent of Antarctica is permanently cov-
ered by snow and ice.118 Areas that do have exposed soil usually
cover less than one square mile. 19 Consequently, mineral recovery is
limited. Additionally, the costs of transporting materials over land,
obtaining large quantities of fresh water, and maintaining an ade-
quate labor force in such a harsh climate would be extremely
expensive.1 20
The recovery of oil also has problems. Expertise and experience in
offshore drilling involving rigorous conditions, such as those existing
in the North Sea and the Arctic, are available for depths of approxi-
mately 300 meters.1 21 However, the greater depths of the Antarctic
seas mean that this experience and expertise may well be of little
value.1 22 In Antarctica, drillers will also have to contend with larger
and more numerous icebergs than exist in the Arctic. 123 Due to the
hostile environment and the continuous threat from icebergs, drilling
rigs will need to incorporate into their operations successful methods
for: (1) shutting down, (2) disconnecting from the drill site, and (3)
reentering with minimal risk to the environment. 124
The harsh environment will cause additional problems after crude
oil is removed from the subsoil. Since the harsh climate would inter-
fere with shipping, offshore drilling installations would need to have
more oil storage capacity than that utilized in other parts of the
world.125 Similarly, the transportation of the oil would require spe-
116. Id.
117. See id.
118. Dugger, supra note 27, at 320; see Burton, supra note 8, at 433.
119. Dugger, supra note 27, at 320.
120. Id. at 318.
121. Id. at 325.
122. See id.; F. AUBURN, supra note 25, at 248.
123. F. AUBURN, supra note 25, at 249; Dugger, supra note 27, at 325; see Bur-
ton, supra note 8, at 436.
124. F. AUBURN, supra note 25, at 249; Dugger, supra note 27, at 326; see Joyner,
supra note 25, at 429.
125. F. AUBURN, supra note 25, at 249; Dugger, supra note 27, at 328.
cial precautions. The oil could be transported via pipelines; 28 how-
ever, oil "pipelines would have to be buried in many locations to
protect against iceberg scour.112 7 Alternatively, the oil could theoret-
ically be transported by ship or submarine, 2 8 but neither type of
vessel has yet been constructed pursuant to any design which can
operate commercially through the Antarctic ice pack.12 9
The problems associated with drilling, storing, and transporting
the oil reveal that commercial production of Antarctic oil is probably
uneconomical for the foreseeable future. In the harsh environment of
Antarctica, only the largest of oil fields would be economically ex-
ploitable utilizing 1980's oil technology.1 30 In the more accessible
North Sea, by comparison, a site must have 100 to 200 million bar-
rels of "recoverable oil" before oil operations become attractive to
potential investors.131 Despite these problems, in 1970, Texaco in-
quired about obtaining licenses for oil exploration on the Antarctic
continental shelf.13 2 Further, in 1979, "the Japanese Ministry of In-
ternational Trade and Industry announced that it would seek a
$12,000,000 appropriation for geological and geophysical surveys by
the Hakurei Maru in the Ross, Weddell and Bellingshausen Seas
from 1980 to 1982. ''133 Thus, the limits on exploration and exploita-
tion of oil in Antarctica depend upon worldwide energy costs and
upon the availability of future economical technologies.
To encourage exploration and exploitation of "divisible resources,"
businesses require that minimum legal conditions must exist; i.e.,
there must be "stability of expectations." A divisible resource is a
resource in which property rights to parts of the resource can be
economically enforced." For example, with mineral development, a
grant of "exclusive rights" is normally contemplated.13 5 "Acquisition
of the rights also must be reasonably predictable."13 The investor
requires a governing entity to utilize a rational, unbiased method of
allocating these rights.3 7 Mineral ventures "will not incur costs in
126. Dugger, supra note 27, at 329.
127. Id. at 328. "Storage at the production site could be on the ocean floor or at
floating terminals, but icebergs would be a constant threat. Large submerged storage
tanks are used in the Persian Gulf and the North Sea, and various kinds of floating
terminals are in use." Id. See also F. AUBURN, supra note 25, at 249.
128. F. AUBURN, supra note 25, at 249-50; Dugger, supra note 27, at 328-29.
129. F. AUBURN, supra note 25, at 249-50; Dugger, supra note 27, at 329.
130. F. AUBURN, supra note 25, at 250.
131. Dugger, supra note 27, at 335.
132. F. AUBURN, supra note 25, at 243; Joyner, supra note 25, at 428.
133. F. AUBURN, supra note 25, at 246.
134. See Wijkman, supra note 33, at 515.
135. Burton, supra note 8, at 455.
136. Id.
137. Id. A potential discrimination against developed countries occurs in Article
152 of the LOS Convention which indicates that in the Area there may be
"[n]evertheless, special consideration for developing States .... " LOS Convention,
958
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searching for exploitable deposits of scarce resources if they have no
assurance they will be able to exclude others from exploiting the
deposit." 138
Contrasted to divisible resources, excessive exploration and ex-
ploitation of nondivisible resources will occur when no minimum le-
gal conditions exist. When a resource is "nondivisible," private prop-
erty rights cannot be economically enforced. 19 For example, krill
migrate throughout different areas of the Southern Ocean,1 40 and
cannot be marked, quarantined, or divided in such a way as to eco-
nomically identify private property rights." Since no legal barriers
exist which prevent any nation from harvesting krill, 42 krill can gen-
erally be considered a common resource.
The failure to define and enforce private property rights has im-
portant implications for public resource policy.143
When several owners have overlapping rights to a resource, it is rational for
each to attempt to exploit the resource before the others. Such competition
depletes stocks, and fisheries provide many familiar examples of this pro-
cess. To maintain the resource,. . . at an optimum level, the user rights of
commoners must be restricted. Restriction can take the form of a voluntary
agreement by the joint owners to exclude new entrants and to limit their
own use of the resource. This requires a unanimous decision by all parties
that claim user rights to the resource.14
The Antarctic Treaty Regime
Considering the potential overexploitation of Antarctic living re-
sources, the potential underexploitation of nonliving resources, and
the potentially adverse environmental effects from nonregulation,
some legal system, at least a minimal one, to regulate Antarctica
must be imposed. Due to Antarctica's unique, unspoiled character
and the ecological hypersensitivity of the area, Antarctica should
ideally be declared an international marine sanctuary. However, this
"sanctuary" designation is unlikely to occur given the interest of sev-
eral countries in exploiting Antarctica's resources. Therefore, as an
alternative, the regime established by the Antarctic Treaty should be
maintained.
supra note 12, art. 152, para. 1.
138. Burton, supra note 8, at 455.
139. Wijkman, supra note 33, at 515.
140. See Scully, supra note 36, at 351-52.
141. See Wijkman, supra note 33, at 515-16.
142. Joyner, supra note 25, at 435.
143. Wijkman, supra note 33, at 516.
144. Id. at 516-17.
Living Resources
An attempt at regulating Antarctica's living resources has been
made by the member countries of the Antarctic Treaty. The first
significant regulatory action involved a recommendation by the
Third Antarctic Treaty Consultative Meeting. The group recom-
mended that the Treaty members adopt a set of principles: Agreed
Measures for the Conservation of Antarctic Fauna and Flora (Fauna
and Flora Conservation Measure).1 " The Fauna and Flora Conser-
vation Measure applies to all mammals native to Antarctica, except
whales, and to all birds and plants native to Antarctica. 45
The Flora and Fauna Conservation Measure contains several im-
portant conservation provisions. Article VI prohibits "the killing,
wounding, capturing or molesting of any native mammal or native
bird, or any attempt at any such act, except in accordance with a
permit. 147 Permits are issued only "to provide indispensible food for
men or dogs in the Treaty Area in limited quantities, 1 48 or "to pro-
vide specimens for scientific study or scientific information,"1 49 or
"to provide specimens for museums, zoological gardens, or other
educational or cultural institutions or uses. 150 Certain "Specially
Protected Areas and Species" are given even greater protection. 15'
Article VII directs participating governments "to minimize harmful
interference within the Treaty Area with the normal living condi-
tions of any native mammal or bird.' 52
Unfortunately, the Fauna and Flora Conservation Measure is of
limited usefulness in conserving exploitable marine living resources
because it specifically protects only mammals and birds. 53 Addition-
ally, the protection afforded by the Fauna and Flora Conservation
Measure is limited by the following clause: "[N]othing in these
145. Adopted June 2-13, 1964, [1966] 1 U.S.T. 991, T.I.A.S. No. 6058 [hereinaf-
ter cited as Fauna and Flora Conservation Measure]. The United States has not adopted
all of the "measures" related to the Antarctic Treaty.
146. Id. art. II.
147. Id. art. VI.
148. Id. art. VI(2).
149. Id.
150. Id.
151. Under Article VI(7), permits for "Specially Protected Species" may be issued
only when there is "a compelling scientific purpose, and, the actions permitted thereun-
der will not jeopardise the existing natural ecological system or the survival of that spe-
cies." Id. art. VI(7). In the "Specially Protected Areas," "the collection of any native
plant, except in accordance with a permit," and "the driving of any vehicle" are prohib-
ited. Additionally, any permit issued under Article VI is not effective within the "Spe-
cially Protected Area" unless "issued for a compelling scientific purpose which cannot be
served elsewhere; and (b) the actions permitted thereunder will not jeopardise the natural
ecological system in that Area." Id. art. VIII.
152. Id. art. VII.
153. S. REP. No. 38, 97th Cong., 1st Sess. 23, 63 (1981) [hereinafter cited as
SENATE MARINE LIVING RESOURCES REPORT].
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Agreed Measures shall prejudice or in any way affect the rights, or
the exercise of the rights, of any State under international law with
regard to the high seas within the Treaty Area." 1  The legal signifi-
cance of this particular clause is uncertain, but some nations believe
that the clause exempts their activities on the high seas. 55 For these
two reasons, the Fauna and Flora Conservation Measure does not
adequately regulate marine living resources.156
The second attempt to protect against unlimited exploitation was
the promulgation of the Antarctic Seals Convention. 57 The
Antarctic Seals Convention bans all pelagic sealing, and prohibits
the killing or capturing of Ross seals, Southern elephant seals, and
Southern fur seals."58 The Convention does permit an annual catch
of: (1) 175,000 crabeater seals, (2) 12,00 leopard seals, and (3)
5,000 Weddell seals.1 59 These number sn be amended if the con-
servation measures are successful.1 60 Finally, the Antarctic Seals
Convention provides for the exchange of information and scientific
data to further the conservation, scientific study, and rational hu-
mane use of seal resources. 161
The third and latest step by Treaty members to regulate the ex-
ploitation of Antarctic living resources was the adoption of the Con-
vention on the Conservation of Antarctic Marine Living Resources
(Antarctic Living Resources Convention).162 Due to the overex-
ploitation of known fishery resources, a growing world demand for
protein,16 3 and the LOS Convention's adoption of a 200-mile eco-
nomic zone for coastal States,' Antarctica's living resources will
154. Id.; Fauna and Flora Conservation Measure, supra note 145, art. I.
155. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 23, 63.
156. Id.
157. Parties to the Antarctic Seals Convention are Argentina, Belgium, Chile,
France, Japan, Norway, Poland, South Africa, the USSR, the United Kingdom and the
United States. U.S. DEPARTMENT OF STATE, TREATIES IN FORCE 284 (1983).
158. Antarctic Seals Convention, supra note 11, at Annex; Scully, supra note 36,
at 347-48.
159. Antarctic Seals Convention, supra note 11, at Annex; Scully, supra note 36,
at 348.
160. Scully, supra note 36, at 348.
161. Antarctic Seals Convention, supra note 11, arts. 3 & 5.
162. Done May 20, 1980, T.I.A.S. No. 10,240 (entered into force Apr. 7, 1982)
[hereinafter cited as Antarctic Living Resources Convention]. The proper short-form for
referring to this convention is the "Antarctic Living Resources Convention," since the
other common short form (the "Marine Living Resources Convention") is confusing
when viewed within the overall context of other marine conventions.
163. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 44.
164. LOS Convention, supra note 12, art. 57.
experience increasing pressures for economic development.16 5
One obvious focus of this pressure for development is the harvest-
ing of krill. The fastest developing fishery in Antarctica is the krill
fishery. Since the krill fishery is a primary source of food for whales,
seals, and numerous other marine living resources,"1 6 potentially
massive unregulated harvesting of krill threatens the conservation of
the Antarctic ecosystem and the survival of many species which are
dependent on krill. 167 Additionally, there is little hard data on the
biology and ecology of krill and krill-dependent species, and there-
fore, there is little basis for predicting the annual level of krill that
can be harvested without adversely affecting either the krill or the
dependent species.168 Given the potential adverse effects on many
marine living resources from large-scale krill harvesting, the
Antarctic Treaty Consultative Parties1 69 and other participants11 0
developed an ecosystem approach to the management of Antarctic
marine living resources, which is contained in the Antarctic Living
Resources Convention.1 71
The Antarctic Living Resources Convention applies to "the popu-
lation of fin fish, molluscs, crustaceans and all other species of living
organisms, including birds, found south of the Antarctic Conver-
gence. ' '17 2 The conservation standard set forth in the Antarctic Liv-
165. See SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 44;
Antarctic Living Marine Resources Negotiations: Hearing Before the National Ocean
Policy Study of the Senate Comm. on Commerce, Science, and Transportation, 95th
Cong., 2nd Sess. 31 (1978) (statement of James N. Barnes) [hereinafter cited as Ocean
Policy Study Hearing].
166. See Ocean Policy Study Hearing, supra note 165, at 31 (statement of James
N. Barnes).
167. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 19; see Re-
cent Developments, International Agreements: Antarctic Resources--Convention on the
Conservation of Antarctic Marine Living Resources, 22 HARV. INT'L L.J. 195, 198
(1981) [hereinafter cited as International Agreements].
168. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 15.
169. The Antarctic Treaty Consultive Parties are Argentina, Australia, Belgium,
Chile, Federal Republic of Germany, France, German Democratic Republic, Japan, New
Zealand, Norway, Poland, South Africa, the USSR, the United Kingdom, and the
United States. Id. at 1, 13.
170. The other participants included the European Community (EC), the United
Nations Food and Agriculture Organization (FAO), the International Whaling Commis-
sion (IWC), the International Union of the Conservation of Nature and Natural Re-
sources (IUCN), the Scientific Committee on Ocean Research (SCOR), the Scientific
Committee on Antarctic Research (SCAR), and the International Oceanographic Com-
mittee (IOC). Id. at 1-2, 13.
171. An ecosystem approach considers the management of not only those species
and populations which are the direct target of exploitation activities, but also those re-
lated species (and the ecological system as a whole). An ecosystem approach is con-
trasted with the single species management approach which only addresses the manage-
ment of a target species that is subject to harvesting. See SENATE MARINE LIVING
RESOURCE REPORT, supra note 153, at 31-32.
172. Antarctic Living Resources Convention, supra note 162, art. 1(2). The
Antarctic Convergence is defined as a line running through: 50"S, 0'; 50"S, 30"E;
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ing Resources Convention reflects an ecosystem approach to the
management of Antarctic marine living resources. 73 The standard
attempts to provide for the rational use of marine living resources.17 4
The standard seeks to maintain harvested populations at a healthy
level by: (1) preventing a decrease in population size below a level
close to that which ensures the greatest net annual increment; (2)
maintaining dependent or related species at the same level, or if they
are depleted, restoring them to such a level; and finally (3) prevent-
ing changes in the marine ecosystem which are not reversible over a
short period of time.17 5
The Antarctic Living Resources Convention establishes a regula-
tory mechanism consisting of the Commission for the Conservation
of Antarctic Marine Living Resources 78 and the Scientific Commit-
tee for the Conservation of Antarctic Marine Living Resources.' 7"
All signatories and certain other parties are represented on the Com-
mission.178 The Commission is scheduled to hold regular annual
meetings179 to provide for the conservation of Antarctic marine living
45*S, 30"E; 45"S, 80"E; 55°S, 80°E; 55"S, 150E; 60"S, 150°E; 60'S, 50°W; 50"S,
50'W; 50"S, 0. Id. art. 1(4). This line of demarcation is "a definite oceanographic
boundary where the colder water of the Southern Ocean meets the more temperate
northern waters" and is a line over which "virtually no species of marine life migrates."
International Agreements, supra note 167, at 195 n.6.
173. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 13.
174. Antarctic Living Resources Convention, supra note 162, art. II(2).
175. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 32.
Any harvesting and associated activities in the area to which this Convention
applies shall be conducted in accordance with the provisions of this Convention
and with the following principles of conservation:(a) prevention of decrease in the size of any harvested population to levels below
those which ensure its stable recruitment. For this purpose its size should not be
allowed to fall below a level close to that which ensures the greatest net annual
increment;(b) maintenance of the ecological relationships between harvested, dependent
and related populations of Antarctic marine living resources and the restoration
of depleted populations to the levels defined in sub-paragraph (a) above; and(c) prevention of changes or minimization of the risk of changes in the marine
ecosystem which are not potentially reversible over two or three decades, taking
into account the state of available knowledge of the direct and indirect impact
of harvesting, the effect of the introduction of alien species, the effects of associ-
ated activities on the marine ecosystem and of the effects of environmental
changes, with the aim of making possible the sustained conservation of
Antarctic marine living resources.
Antarctic Living Resources Convention, supra note 162, art. II(3).
176. Antarctic Living Resources Convention, supra note 162, art. VII.
177. Id. art. XIV.
178. Id. art. VII(2).
179. Id. art. XIII(2).
resources in accordance with the principles of Article II.180 The
achievement of this objective is attained by analyzing necessary data
and adopting conservation measures.181 Such conservation measures
include, but are not limited to, limitations on the kind, quantity,
place, duration, and methods of harvesting. 82 The Scientific Com-
mittee is a consultative body to the Commission,18" and each party
represented on the Commission is represented on the Scientific Com-
mittee.1 84 The Commission is assigned to take full account of any
recommendations or advice of the Scientific Committee.18 5
Enforcement of the Commission's conservation measures is pro-
vided both through a flag-State obligation and through a system of
observation and inspection. Article XXI requires each Contracting
Party to take all appropriate steps within its competence to ensure
compliance with the Convention and conservation measures. s6 In
addition, enforcement is maintained through an observation and in-
spection system which allows the boarding and inspecting of vessels
by designatees of the Commission.18 7
Finally, the Antarctic Living Resources Convention provides that
direct regulation of the harvesting of whales and seals found south of
the Antarctic Convergence is to remain with the International Whal-
ing Commission and with the Antarctic Seals Convention, respec-
tively.188 However, since whales and seals are important elements in
the Antarctic marine ecosystem, they are also protected by the
Antarctic Living Resources Convention. 8 9 Additionally, Contracting
Parties, who are not parties to the Antarctic Treaty, agree to observe
the Fauna and Flora Conservation Measure as and when
appropriate. 190
Clearly, the Antarctic Living Resources Convention provides a
necessary and potentially effective mechanism for assuring conserva-
180. Id. art. IX(I).
181. Id.; see SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 25.
182. Antarctic Living Resources Convention, supra note 162, art. IX(2); SENATE
MARINE LIVING RESOURCES REPORT, supra note 153, at 25.
183. Antarctic Living Resources Convention, supra note 162, art. XIV(1).
184. Id. art. XIV(2).
185. Id. art. IX(4).
186. Id. art. XXI.
187. Id. art. XXIV.
188. Id. art. VI.
189. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 5; see Ac-
tivities In Antarctica Hearing, supra note 14, at 50. This view is disputed by those who
contend that the language of Article VI, which provides that nothing in the Convention
"shall derogate from the rights and obligations of the Contracting Parties" under the
whaling and seals conventions, leaves room for inconsistent actions by the various gov-
erning bodies. For example, decisions by the IWC to raise herd levels may conflict with
the exploitation and management decisions made by the Commission. Ocean Policy
Study Hearing, supra note 165, at 36 (statement of James N. Barnes).
190. Antarctic Living Resources Convention, supra note 162, art. IV(2).
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tion of Antarctic marine living resources. It is unique because it is
the first treaty to apply an "ecosystem approach" to the manage-
ment of resources and because it was negotiated during a time when
there was heavy commercial pressure from industry.191 The Conven-
tion also represents a unique form of international cooperation
among countries active in Antarctica, and thus, it is an important
international legal and political agreement. 192
Another positive aspect of the Antarctic Living Resources Con-
vention is its enforcement mechanism. The flag-State obligation re-
quires each Contracting Party to take the necessary steps, including
passing legislation, to implement the Commission's conservation
measures. 193 This obligation is bolstered by the observation and in-
spection system. By allowing boarding and inspecting of vessels, the
Commission can independently monitor the exploitation activities of
each Contracting Party. 94 Such an enforcement mechanism should
ensure full implementation of the conservation measures.
The conservation principles contained in Article 11(3) demonstrate
an acute awareness of the sensitivity of the Antarctic ecosystem. The
first principle involves preventing any reduction in the size of har-
vested population below a given level that which ensures the greatest
net annual increment,19 5 and this principle focuses on the productiv-
ity of the harvested species rather than on merely the size of the
stock. Focusing on productivity should maintain the balance between
marine mammals in the ecosystem while ensuring that mankind
reaps the benefits of the ecosystem for an indefinite period. 96 The
second principle involves maintaining the ecological relationship be-
tween harvested, dependent, and related marine living resources.1 97
This second principle recognizes the potentially adverse effects on
the entire Antarctic ecosystem by the exploitation of only one or a
few marine living resources. Thus, it mandates that the overall man-
agement of ecosystems should be approached from a broad perspec-
tive.198 The final conservation principle prohibits those changes in
the marine ecosystem which are not potentially reversible over two
191. SENATE MARINE LIVING RESOURcES REPORT, supra note 153, at 64.
192. Id. at 13.
193. Id. at 38.
194. Antarctic Living Resources Convention, supra note 162, art. XXIV.
195. Id. art. II(3)(a).
196. See Ocean Policy Study Hearing, supra note 165, at 26 (statement of Ariel
Lugo).
197. Antarctic Living Resources Convention, supra note 162, art. II(3)(b).
198. SENATE MARINE LIVING RESOURCES REPORT, supra note 153, at 17.
or three decades. 199 This principle is important because it considers
the resilience of an ecosystem to harvesting activities, rather than
just the desired state of an ecosystem, such as maintenance of a par-
ticular population level.20
Despite a sound mechanism for achieving conservation of
Antarctic marine living resources, meeting the objectives of the
Antarctic Living Resources Convention will depend on numerous
factors. Among these factors are: (1) the biological/ecological infor-
mation provided to the Scientific Committee, (2) the expertise of the
Committee, and (3) the willingness of the Commission and the Con-
tracting Parties to accept and implement the Committee's recom-
mendations. 0 1 Since the Scientific Committee consists of representa-
tives from each of the Contracting Parties, scientific evidence could
be warped to become an instrument to support national positions.02
In addition, scientific knowledge concerning the Southern Ocean has
been inadequate to develop reliable harvesting levels.2 03 Since the
Commission's conservation measures are to be based on scientific
data, the lack of reliable data and the rapid development of fisheries
may lead to catch levels which are too high. Under such circum-
stances, it may become increasingly difficult for scientists from those
countries with large fishing fleets to adhere to the conservation prin-
ciples contained in Article I.20
Another potential pitfall in the Antarctic Living Resources Con-
vention involves the voting system. Under Article XII, the Commis-
sion will operate on the basis of a consensus or a no-objection proce-
dure with regard to substantive issues.20 5 The question of whether a
matter is "substantive" is treated as a "matter of substance."20 6 Ad-
ditionally, once the Commission adopts a conservation measure any
member State may object within ninety days of notification and re-
move itself from the binding nature of any obligation.0 7 If any
member State objects within ninety days, any other member may
also object and, therefore, is no longer bound by the conservation
199. Antarctic Living Resources Convention, supra note 162, art. II(3)(c).
200. SENATE MARINE LIVING REsOURCEs REPORT, supra note 153, at 28.
201. Id. at 17.
202. Ocean Policy Study Hearing, supra note 165, at 42 (statement of Barbara
Mitchell and Richard Sandbrook).
203. For example, "reputable scientists around the world disagree by a factor of 8
to 9 as to the probable total population of krill in the southern ocean," and there "is a
similar divergence of opinion as to the potential magnitude of the sustainable level of
krill harvesting." Ocean Policy Study Hearing, supra note 165, at 22 (statement of Dr.
Edward Todd).
204. Id. at 42 (statement of Barbara Mitchell and Richard Sandbrook).
205. Antarctic Living Resources Convention, supra note 162, art. XII(1).
206. Id.
207. Id. art. IX(6)(c).
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measure.208 Obviously, the utilization of such a consensus require-
ment means that the potential for a stalemate between Commission
members is great. The objection procedure also favors fishing na-
tions. If a fishing nation objects to a conservation measure as being
too stringent, it can remove itself from the binding nature of the
obligation. By comparison, if a conservation-minded nation objects to
a conservation measure as being too lax, its objection is essentially
meaningless. 0 9
The third major drawback of the Antarctic Living Resources Con-
vention is its failure to address the issue of national catch and effort
allocation. "Where total catch is limited, competition forces nations
and fishermen to apply increasing effort to a fishery, and introduces
pressure to liberalise quotas to amortize investments."2 Addition-
ally, in "the absence of effort allocation, nations will simply race
each other in bringing in national quotas in any area where there is
uncertainty as to the amount that might be caught,"211 and thus,
"there would be no incentive to restrict the size of fleets. '212 Accord-
ingly, numerous conflicts could develop in implementing the Com-
mission's total catch limitation.
The fourth area which is a potential major problem consists of the
limited legally-binding effect of the Antarctic Living Resources Con-
vention. The conservation measures, promulgated by the Commis-
sion, are legally binding only upon the Contracting Parties. Thus, no
legal barrier exists to prevent non-Convention members from exploit-
ing Antarctic marine living resources.213 Since the interests of other
potential fishing nations and of the less-developed nations were
largely ignored during the negotiations of the Antarctic Living Re-
sources Convention,1 4 the likelihood of regional conflict where non-
Convention members undertake exploitation of an Antarctic marine
living resource would appear to be large. 5
Given the numerous avenues for stifling or diluting effective con-
servation measures and their implementation, the Antarctic Living
208. Id. art. IX(6)(d).
209. Ocean Policy Study Hearing, supra note 165, at 35 (statement of James N.
Barnes); see Joyner, supra note 25, at 434.
210. Ocean Policy Study Hearing, supra note 165, at 43 (statement of Barbara
Mitchell and Richard Sandbrook).
211. Id.
212. Id.
213. Joyner, supra note 25, 435.
214. Ocean Policy Study Hearing, supra note 165, at 35 (statement of James N.
Barnes).
215. Joyner, supra note 25, at 435.
Resources Convention could become a mechanism for immobiliza-
tion instead of a mechanism for conserving marine living resources.
Nonliving Resources
During 1983 and 1984, the Antarctic Treaty Parties conducted
negotiations on Antarctica's mineral resources. The meetings were
secret and no convention drafts or other documents were released to
the public. Conservationists hope these negotiations will be at least
as successful as the negotiations involving the marine living re-
sources; however, given that minerals are a divisible resource and
that exploration and exploitation would depend on some grant of ex-
clusive rights, the Antarctic Treaty Parties must address the territo-
rial claims issue. Due to the complexity of the territorial claims is-
sue, it is unlikely that the near future will witness the development
of a mineral resources convention which incorporates grants of ex-
clusive rights. It is more probable that the Antarctic Treaty Parties
will develop a mineral resources convention which is similar to the
Antarctic Living Resources Convention and which avoids the territo-
rial claims issue. Under such circumstances, the structure for conser-
vation would exist, but the problems of implementation could prove
to be insurmountable.
ARCTIC CONVENTION VERSUS RESOURCE EXPLOITATION
Arctic Areas
Ice-covered areas in the Northern Hemisphere encompass primar-
ily the Arctic region as differentiated from the sub-Arctic region.
The line of demarcation between the Arctic and sub-Arctic is subject
to debate because the Arctic Circle is merely an astronomical con-
cept.2 16 Generally, the area north of the 50*F summer isotherm is
considered the Arctic region. 17
At the center of the Arctic region is the Arctic Ocean which is
encircled by six countries: Canada, Denmark (Greenland), Iceland,
Norway, the United States (Alaska), and the USSR.218 The topogra-
phy of the land that surrounds the Arctic Ocean consists of three
major land forms: shields, flat plains or plateaus, and mountains.
Shields are large land masses of rocky terrain worn down by ice
sheets.2 19 The three major Arctic shields are the Canadian Shield,
216. Macdonald, supra note 2, at 4.
217. Id. Despite being arbitrary, the 50*F summer isotherm is generally regarded
as the climatic line of demarcation between the Arctic and sub-Arctic. Id. It has been
suggested, however, that a more meaningful distinction between the Arctic and sub-Arc-
tic be drawn at the northern limit of the tree line. Id.; see McWhinnie, supra note 2, at
29.
218. Macdonald, supra note 2, at 6; see McWhinnie, supra note 2, at 27.
219. Macdonald, supra note 2, at 6.
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the Scandinavian Shield and the Central Siberian Platform.22 0 At
the edge of these shields are flat-bedded rock plains and plateaus.
The four largest plains are the Hudson Bay Lowlands, the Macken-
zie Lowland, the Russian Lowlands and the West Siberian Low-
lands.2 21 The third major landform is mountains, with the highest
ranges consisting of the Alaska and Yukon mountains.22
Two other major features of the land surrounding the Arctic
Ocean are glaciers and permafrost. Most Arctic mountain areas con-
tain glacial ice and the most prominent glacier is the Greenland Ice
Cap, which covers approximately 700,000 square miles. 223
Permafrost is a layer of ground which is perennially frozen and it
exists throughout most of the Arctic. 24 Permafrost may start just a
few inches below the surface and, therefore, causes numerous engi-
neering problems for building and roadmaking.223
At the center of the Arctic circle is the Arctic Ocean, which cov-
ers an area of five million square miles.226 Most of the Arctic Ocean
is covered by pack ice all year long.2  This agglomeration of ice
fragments ranges from several feet to many miles in length and is
continually in motion, separating, splitting or being squeezed
together. 2 8
Economic Implications of Arctic Resource Exploitation
Nonliving Resources
The most significant nonliving resources of the Arctic consist of oil
and gas.229 Within the Arctic circle, geologists have predicted that
there are reserves of over 500 billion barrels of oil. This quantity is
equal to the total known reserves in the rest of the world.2 30 The
Arctic circle also contains an estimated 1,800 trillion cubic feet of
220. Id.
221. Id. at 8.
222. Id. at 9.
223. Id. at 10; see McWhinnie, supra note 2, at 28.
224. Macdonald, supra note 2, at 10; see McWhinnie, supra note 2, at 28.
225. Macdonald, supra note 2, at 10-11.
226. Id. at 11.
227. Id. at 12.
228. Id.
229. B. SMITH, supra note 8, at 19; see Bloomfield, supra note 25, at 95-96; Feder,
supra note 8, at 796-97.
230. B. SMirH, supra note 8, at 19. The major concentrations of world oil re-
sources are found predominantly in a "ring of oil," which includes Alaska, Siberia, and
their appurtenant continental shelves. Contra R. NEHRING, GIANT OIL FIELD AND
WORLD OIL RESOURcES 38-40 (1978).
natural gas.231 Considering the current dependence of the industrial-
ized world on Middle East oil, the importance of Arctic oil is obvi-
ous. Ice-pack ice, fast ice, and permafrost-is the most formidable
technological barrier to oil exploration, but rapid progress is being
made, especially in Canada where a $30 million Arctic engineering
laboratory is being built. 2 Problems with access, drilling, and trans-
portation are also being studied.23 3 Due to the added costs associated
with Arctic drilling and transportation, operators stress that a field
of one billion barrels, which normally would be lucrative in most ar-
eas of the world, might be the minimum size needed to warrant de-
velopment in the deep Beaufort Sea region north of Alaska. 234
In the Alaskan region, the most promising site has been Prudhoe
Bay near the Sagavanirktok River. When this site is combined with
another promising area near the Canning River, the estimated
reserves total 25 billion gallons-of oil.238 It has also been estimated
that one-half of the potentially discoverable oil in the U.S. will be
found onshore and offshore in and near Alaska. 38 The leasing of
sites on the Alaskan continental shelf, in the Beaufort Sea, has al-
ready been initiated by the Bureau of Land Management of the De-
partment of the Interior.37 As an incentive to U.S. development, oil
production on the Arctic outer continental shelf is exempt from the
windfall profit tax, and this incentive has added to the oil industry's
interest in finding and developing oil in this area. 8
The Canadian government has authorized drilling in the area of
the Mackenzie River Delta where there is an estimated ninety-three
trillion cubic feet of natural gas.23 9 In addition, explorations are be-
ing conducted on the Canadian High Arctic Islands by the Panarctic
Oils consortium which has already discovered proven reserves and
probable reserves of fourteen to fifteen trillion cubic feet of natural
gas.24 0 A consortium of firms known as the Polar Gas Project is
planning a 3,200 mile pipeline connecting these gas reserves to
southern Canada (and possibly the United States).2 41 The Canadian
Federal Government encourages Canadian-owned companies to ex-
plore in the far-north by giving exploration grants of up to 80 cents
231. The Great Arctic Energy Rush, Bus. WK., Jan. 24, 1983, at 52 [hereinafter
cited as Energy Rush].
232. A high-tech assault on the Arctic's ice, Bus. WK., Jan. 24, 1983, at 57, 57.
233. See generally id.
234. See North America Arctic, OIL & GAS J., July 12, 1982, at 71, 72 [hereinaf-
ter cited as North America Arctic].
235. B. SMITH, supra note 8, at 19.
236. Wall St. J., Feb. 24, 1984, § 2, at 25, col. 4.
237. B. SMITH, supra note 8, at 19.
238. See North America Arctic, supra note 234, at 80.
239. B. SMITH, supra note 8, at 20.
240. Id. at 20-21. See generally Bloomfield, supra, note 25, at 95.
241. See B. SMITH, supra note 8, at 20-21.
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on the dollar. These grants are designed to encourage Canadian
farm-ins between domestic companies and those multinational com-
panies which control the bulk of frontier leases.242 The Canadian
government considers offshore oil production in the Arctic to be es-
sential to offsetting the declining production in the western provinces
of Canada-and therefore to maintaining energy self-sufficiency. 248
Denmark has given concessions to six consortia, involving twenty
companies, to drill in the Davis Strait near Greenland. 4 One con-
sortium, the TGA-Grpco Group, has already drilled the first well in
this area. Unfortunately the well was dry.245 However, this setback
has not disheartened the other consortia, including those consortia
represented by Arco, Chevron, and Mobil, 248 and additional wells
are expected by 1987.247 The perseverance of these consortia can
only tend to further the development of technology which can effec-
tively combat the harsh environmental conditions found in this vast
frontier.
Greenland will probably be the area in which environmental crite-
ria will play the largest role in Arctic oil development. Environmen-
tal concerns are more important there because Greenland is econom-
ically dependent upon its fishing industry which operates exclusively
within its own offshore waters.24 18 Article 1 of the Greenland Mineral
Resources Act provides that all mineral resources belong to the Gov-
ernment;249 however, provisions of the Home Rule Act allow for the
mutual right of veto between the native Greenland Administration
and the Danish Government.2 50 The mutual right of veto may func-
tion as an effective instrument in balancing environmental and devel-
opmental concerns, because the threat of either government's veto
will force each party to consider the other's environmental and devel-
opmental concerns.
Geologists believe that there are extensive oil reserves in the off-
shore areas of Norway and in the Spitzbergen Archipelago governed
242. See North America Arctic, supra note 234, at 94.
243. Fleming, Uncertainty in the Beaufort Sea, MACLEAN'S, Apr. 11, 1983, at 44,
45.
244. B. SMITH, supra note 8, at 21.
245. Id. at 22.
246. Id.
247. See Energy Rush, supra note 231, at 53.
248. See Harhoff, Greenland's Withdrawal From the European Communities, 20
COMMON MKT. L. REV. 13, 22 (Mar. 1983).
249. See Foighel, Home Rule In Greenland: A Framework For Local Autonomy,
17 COMMON MKT. L. REV. 91, 100 (Feb. 1980).
250. Id. at 103.
by Norway.251 Due to environmental concerns and the unresolved
status of the continental shelf boundary with the USSR, offshore
drilling north of the 620N parallel has been permitted only since
1980.2152 There are many tensions between Norway and the USSR
concerning the regime governing the Spitzbergen Archipelago.2 3
These tensions are exacerbated by the strategic significance of the
Spitzbergen Archipelago to both NATO and the USSR.' There-
fore, Norway has in the past tried to minimize the potential for con-
flict by severely limiting offshore drilling in areas which are located
north of the 600N parallel. 55
The USSR has a continental shelf which extends up to 530 miles
from baselines on the Soviet Arctic coast. 56 Despite this fact, there
are Soviet claims, and to a more limited extent, Canadian claims, of
"sector lines" extending to the North Pole. These "sector line"
claims are not recognized under the LOS Convention, or under cus-
tomary international law, and these claims should be rejected as be-
ing baseless.257 Even so, Soviet offshore oil reserves are estimated at
100 to 1,000 billion barrels while offshore gas is estimated at 100 to
1,000 trillion cubic feet. 258 The largest oil reserves are thought to be
in the Ob River Delta Region of Siberia, and estimated reserves in
the Kara Sea could yield 388 trillion cubic feet of natural gas.2 5 9
The 1982 discoveries of huge onshore Soviet oil and gas reserves,
close to but north of existing sub-Arctic fields, created little motiva-
tion during the early 1980s for the USSR to begin offshore Arctic
drilling.260 However, during 1983, the USSR continued offshore Arc-
tic explorations, 261 in its quest to retain its lead as the top oil-produc-
ing nation in the world. 62
Due to the harshness of the environment, transportation difficul-
ties, and the problem of on-site processing, the mineral potential of
the Arctic has been generally overlooked. Even so, the Arctic is con-
251. B. SMITH, supra note 8, at 17.
252. See Larsen, Norway: Still just crumbs for foreign oil companies, WORLD
OIL, Oct. 1981, at 301.
253. B. SMITH, supra note 8, at 16-18, 21.
254. Id.
255. Id. at 21.
256. See id.
257. See Bloomfield, supra note 25, at 100; Feder, supra note 8, at 802-06. See
generally Note, Canadian and Soviet Arctic Policy: An Icy Reception for the Law of the
Sea?, 16 VA. J. INT'L L. 609 (1976). Most authorities flatly reject the sector principle.
See, e.g., Triggs, Australian Sovereignty in Antarctica-Part 1, 13 MELB. U.L. REV.
123, 140 (1981).
258. B. SMITH, supra note 8, at 21.
259. Id.
260. Soviet Arctic yields big hydrocarbons, OIL & GAS J., Jan. 10, 1983, at 38,
38.
261. Id.
262. See Scanlan, Outlook for Soviet Oil, Scr., July 23, 1982, at 325, 325.
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sidered to be rich in economically-exploitable coal.263 Since the early
1900s, coal has been mined in the Spitzbergen Archipelago,2' and
an estimated 800 million tons still remains unmined.265 The Alaskan
Arctic region is estimated to contain nineteen billion tons of bitumi-
nous coal, 100 billion tons of subbituminous coal, and significant de-
posits of phosphates and uranium.2 16 The Canadian Arctic also con-
tains large coal reserves estimated at 130 billion tons.287 In Canada's
Yukon and Northwest territories, there is mining of copper, lead,
silver, and zinc. In addition, in Greenland, kryolite, lead ore and zinc
are also mined.2""
The USSR has been developing Siberian coal and minerals.26 9 The
USSR mines approximately 450,000 tons of coal per year at Spitz-
bergen in Svalbard, and has mined significant amounts of nickel and
platinum from the Kola Peninsula in the Arctic USSR.2 70 Also, gold
deposits may lie on the bed of the Chukchi Sea.27 1 Tin deposits in
the Laptev Sea have also been hydraulically dredged by a group of
ships frozen together into a "mining city. '27 2 Thus, the USSR has
demonstrated that placer minerals in Arctic continental shelf areas
can be mined.
Despite exploration, no trace of manganese nodules has been dis-
covered on the deep seabed of the Arctic. Therefore deep seabed
mining activities are not anticipated in this area .273 There is, how-
ever, considerable potential in the Arctic for the new and rapidly
developing renewable resource-hydroelectric power. Especially
promising sites include areas such as Ungava Bay in Canada where
extremely high tides are experienced.27 4 By comparison, the USSR
has constructed a tidal station near Murmansk and various hydroe-
lectric plants along rivers, and the USSR has also tapped geothermal
263. B. SMITH, supra note 8, at 26. See also Bloomfield, supra note 25, at 96.
264. See Bernhardt, Spitzbergen: Jurisdictional Friction Over Unexploited Oil
Reserves, 4 CAL. W. INT'L L.J. 61, 72 (1973). There are three accepted spellings of the
archipelago: Svalbard, Spitsbergen, and Spitzbergen. See id. at 116.
265. Macdonald, supra note 2, at 39.
266. B. SMITH, supra note 8, at 26.
267. Bloomfield, supra note 25, at 96.
268. Taagholt, Arctic Resources, ARCTIc BULL., Mar. 1978, at 347, 347.
269. B. SMITH, supra note 8, at 25.
270. Taagholt, supra note 268, at 347.
271. W. BUTLER, NORTHEAST ARCTIC PASSAGE 117 (1978).
272. B. SMITH, supra note 8, at 26.
273. pstreng, Norway's Law of the Sea Policy in the 1970s, 11 OcEAN DEv. &
INT'L L.J. 69, 88 (1982).
274. See Macdonald, supra note 2, at 17.
resources. 27 5
Living Resources
Fishing resources are negligible in the Arctic, north of the land
masses of Alaska, Canada, Greenland, and Siberia. 76 However, the
Barents Sea and the Norwegian Sea, which are rich in plankton due
to the warming influence of the gulf stream, are among the richest
fishing areas in the world.2 77 In the Barents Sea, Arctic cod, capelin,
haddock, herring, mackerel, and pollack are harvested. 8 Overex-
ploitation has occurred in this area, but with expanded claims of ju-
risdiction coinciding with its economic zone, Norway has reduced
catches and is pursuing an apparently reasonable management sys-
tem for the area's resources. 7 In the Alaskan Arctic there are Arc-
tic cisco, bread whitefish, char, cisco, humpback whitefish, chum
salmon, and pink salmon.28 0 Alaskan krill also attract baleen whales
such as the Bowhead whales which are hunted by populations native
to the Arctic (e.g., the Inuits).2 81
As an example of an anadromous species, the salmon are governed
by Article 66 of the LOS Convention. 82 Article 66 provides that
jurisdiction over a particular anadromous species is vested in the
coastal State in which that species spawns.283 The coastal-State ju-
risdiction then follows that species wherever it swims. Accordingly,
the United States has exclusive jurisdiction over Alaskan salmon.
The North American Arctic has fewer fish stocks than other areas
of the Arctic.2 84 However, the sub-Arctic, especially off Newfound-
land, is one of the world's major fishing grounds.2 8 5 The sub-Arctic
areas of the Norwegian Sea and the Barents Sea, which are warmed
by the influx of warmer, southern currents, also have productive
fishery areas.28
New fishery resources are still being discovered. For example, un-
til 1978, it was believed that the seas near the island of Jan Mayen
were barren of commercially harvestable fish stocks.28 7 In 1978,
275. Id.
276. Note, Delimiting Continental Shelf Boundaries in the Arctic: The United
States-Canada Beaufort Sea Boundary, 22 VA. J. INT'L L. 221, 227 (1981).
277. Pstreng, supra note 273, at 76.
278. Id. at 77.
279. Id. at 75-77.
280. B. SMITH, supra note 8, at 24.
281. See Moore, A Foreign Policy For The Oceans, in THE OCEANS AND U.S.
FOREIGN POUCY 1, 3 (Center for Oceans Law & Pol'y, Apr. 1978).
282. LOS Convention, supra note 12, art. 66.
283. Id.
284. B. SMITH, supra note 8, at 24.
285. See Macdonald, supra note 2, at 12.
286. B. SMITH, supra note 8, at 24.
287. See Pstreng, supra note 273, at 84.
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however, a large catch of capelin was taken, and this discovery
moved the Icelandic and Norwegian governments to negotiate a
treaty delimiting the dividing line of their overlapping 200-mile eco-
nomic zones and to delimit the total allowable catch of capelin.28
Environmental Impacts of Resource Exploitation
The Arctic countries have taken unilateral steps to protect and
conserve the Arctic fauna and flora within their jurisdiction, but
more cooperative action is needed due to the sensitive and interre-
lated nature of the Arctic ecosystem.
The law of the sea in the Arctic operates at two levels-regional and na-
tional. The former involves co-operation among the five nations with Arctic
responsibility-Canada, the Soviet Union, Norway, Denmark, and the
United States-to ensure the orderly and optimal development of the region
as a whole. None of these states acting independently can implement an
effective management system: Arctic eco-systems operate without regard
for national boundaries and rivalries. As the pace of activity in the North
increases, multilateral action becomes even more important to prevent dam-
age to the shared Arctic environment. In any approach to many of the law-
of-the-sea issues relating to the Arctic, such as the control of marine pollu-
tion; the exploitation of the mineral resources of the continental shelf; scien-
tific research; exploitation of the living resources of the sea; and issues relat-
ing to navigation, there is no effective alternative to multilateral action.,
Environmental threats to the Artic can potentially affect all of the
globe. The overall threat to the Arctic is a rise in the worldwide
temperature due to the "greenhouse effect. '2 90 An increase of 4 C in
the temperature would melt the Arctic ice packs, and a rise of as
little as 20C might begin an irreversible melting process.29 1 The re-
sult would be drastic changes in the world's weather combined with
an inundation of low-lying areas.2
With regard to air-borne pollution, "[c]ertain critical aspects of
the Arctic environment combine to render the ecosystem particularly
sensitive to atmospheric toxicants.' '29 3 During the Arctic winter, at-
mospheric inversions in the southern Arctic hinder the normal dis-
persal of air-borne pollution found in warmer regions, and during the
288. Id. at 84-85.
289. THE ARCTIC IN QUESTION 3 (E. Dosman ed. 1976) (emphasis in original).
290. B. SMITH, supra note 8, at 2; see Feder, supra note 8, at 786-87.
291. See B. SrMITH, supra note 8, at 2.
292. B. SMITH, supra note 8, at 2; ENVTL. PROTECTION AGENCY, CAN WE DELAY
A GREENHOUSE WARMING? 5-8 (1983).
293. B. SMITH, supra note 8, at 2. See also McRae & Goundrey, Environmental
Jurisdiction In Arctic Waters: The Extent Of Article 234, 16 U.B.C. L. REv. 197, 201
(1982); Note, International Environmental Law of the Sea: The Canadian Arctic Waters
Pollution Prevention Act And Its Effects, 4 SUFFOLK TRANSNAT'L L.J. 139 (1980).
Arctic summer, high humidity and fog levels increase the absorption
of air-borne pollution by plants without root systems.' 94 The base of
the terrestrial food chain, lichen, is hypersensitive to air-borne pollu-
tion since it is dependent on the atmosphere for water and
nutrients. 295
Due to the large oil and gas potential of the Arctic,98 oil and
liquid natural gas spills are a significant threat to the environ-
ment-particularly if the oil becomes trapped under the ice."97 The
dangers of oil pollution are similar to those in the Antarctic. 29 8 In
Alaska, the oil industry has won a major concession from the U.S.
government which has expanded the "drilling window" in the
Beaufort area from 5 to 10 months.298 In answer to the reservations
critics raise about a potential blow-out, Arctic oil companies have
funded an emergency oil spill response group, Absorb.300 In addition,
title III of the 1978 amendments301 to the Outer Continental Shelf
Lands Act of 1953 (OCSLA)302 establishes an offshore petroleum
compensation fund which is intended to finance oil spill clean-up ef-
forts. This fund will be financed through a levy on OCS oil and
through fines and penalties. 30 3 Finally, the processing of fish, particu-
larly krill, poses problems of waste disposal which are the same as
those faced by Antarctic processors. 4
An Arctic International Resource Regime-Spitzbergen
Until the turn of the century, the archipelago of Spitzbergen was
visited primarily by hunters, trappers, and fishermen. 30 5 The archi-
pelago is located 355 miles north of the northernmost point of Nor-
way and it is surrounded most of the year by the ice of the Arctic
Ocean, the Barents Sea, and the Greenland Sea. With the discovery
of commercially exploitable coal fields, American, British, German,
and Norwegian companies began to operate in the territory.
294. B. SMITH, supra note 8, at 3.
295. Id.
296. See supra notes 229-61 and accompanying text.
297. Feder, supra note 8, at 792-94; McRae & Goundrey, supra note 293, at 201-
02.
298. See supra notes 89-96 and accompanying text. See also McRae & Goundrey,
supra note 293, at 201-03.
299. See North America Arctic, supra note 234, at 77.
300. Id.
301. Outer Continental Shelf Lands Act Amendments of 1978, 16 U.S.C. §§
1456-1456a, 1464; 43 U.S.C. §§ 1331-1356, 1801-1866 (Supp. V 1981).
302. 43 U.S.C. § 1331 et seq. (1976 & Supp. V 1981).
303. See Jones, The Legal Framework For Energy Development On The Outer
Continental Shelf, 10 U.C.L.A.-ALASKA L. REV. 143, 164 (1981).
304. See supra notes 99-113 and accompanying text. See Feder, supra note 8, at
794-95.
305. See Bernhardt, supra note 264, at 61. See also B. MITCHELL, FROZEN
STAKES: THE FUTURE OF ANTARCTIC MINERALS (1983).
[VOL. 21: 941, 1984] Ice-Covered Areas
SAN DIEGO LAW REVIEW
Throughout, the territory was considered terra nullius30 8 Disputes
often arose, and it became evident to those involved that some type
of administration was necessary.307 Although the Norwegian govern-
ment was considered by many countries to be the government that
should exercise sovereignty by virtue of its superior historical claims,
it was not until 1920 that the Treaty Concerning the Archipelago of
Spitzbergens08 was signed.
The Treaty recognized the full sovereignty of Norway, subject to
provisions of the Treaty, while guaranteeing the Contracting Parties
the right of equal access for performing "maritime operations (such
as fishing, whaling and sealing) and industrial, mining and commer-
cial undertakings." 30 9 The extraction of coal has been an important
commercial activity since the turn of the century; however, during
the 1970s, oil was discovered in the continental shelf adjacent to the
archipelago. Such a discovery was completely unanticipated by the
signatories as they made no mention of the surrounding seas in the
Treaty.3 10 The absence of intent on the part of the Signatory Parties
which would have been manifested by including the adjacent conti-
nental shelf in the Treaty, can be construed as excluding it from the
provisions of the Treaty-thereby giving Norway jurisdiction over its
continental shelf. However, the issue is not totally resolved (due to
Norway's conflicting OCS claims with the USSR).3 11 During the
early 1980s, in an attempt to exert full powers of sovereignty, Nor-
way adopted a more active policy toward Spitzbergen by assuming
the social and political obligations previously conducted by the Nor-
wegian Mining Company. 12
The regime in Spitzbergen is similar to that of the Antarctic in
many ways.
Conditions are rugged and there are no native inhabitants, which means
that both areas face similar constraints on administration. Comprehensive
codes of environmental protection have been introduced; mineral resources
are attracting, or have attracted, attention; strategic considerations are im-
portant and both areas have been demilitarised.313
306. Bernhardt, supra note 264, at 61.
307. See B. MITCHELL, supra note 305, at 105.
308. Signed Feb. 9, 1920, 43 Stat. 1892, T.S. No. 686, 2 L.N.T.S. 8. Parties to the
Treaty include Australia, Canada, Denmark, France, India, Italy, Japan, the Nether-
lands, New Zealand, Norway, Sweden, South Africa, the USSR, the United Kingdom,
and the United States.
309. B. MITCHELL, supra note 305, at 106.
310. See Bernhardt, supra note 264, at 61-78.
311. Id. at 108; B. MITCHELL, supra note 305, at 105-09.
312. B. MITCHELL, supra note 305, at 107.
313. Id. at 108.
The important principle that can be learned from the Spitzbergen
situation is that an international regime can recognize sovereign
rights of a country or countries, while limiting these rights according
to a treaty; and this principle is directly applicable to the situation in
the Antarctic.31 4
THE LAW OF THE SEA PROVISIONS
The General International Negotiations
There is no consensus on a regime for resource exploitation in the
ice-covered areas-either in the Arctic, where Canada and the
USSR support sector claims which have no basis in international
law, or in the Antarctic where overlapping sector claims cloud the
issue of sovereignty. The major remaining regime to be negotiated in
Antarctica concerns nonliving resources. The three major alterna-
tives for the Antarctic appear to be: (1) no action-the existing situ-
ation, a condominium, (2) a global regime, or (3) an international
marine sanctuary. It should be noted that for each alternative there
are two options-a regime applicable to all areas or an offshore re-
gime only. This analysis is predicated on the assumption that off-
shore hydrocarbon deposits will be developed long before onshore
mineral deposits.315
The stumbling blocks to negotiations in the Antarctic include a
paucity of information regarding the location of known minerals and
incomplete knowledge of the Antarctic ecosystem and how it is af-
fected by human activity.316 The U.S. Environmental Impact State-
ment on the Antarctic area (Antarctic EIS) concluded that the off-
shore impacts of oil spills 'would be localized; however, it was
predicted that the support activities would impact upon the marine
life because men would necessarily be based on the ice-free land ar-
eas where the Antarctic wildlife congregate.1 The Antarctic EIS
also found that it was difficult to predict the impacts of developments
of unknown size and unknown technology in an area that has only
recently been explored.31 8
A sound data base319 is important for effective decision-making,
and accordingly, an immediate moratorium should be imposed upon
all development of nonliving Antarctic resources (but not upon ex-
ploratory work). This moratorium would enable more environmental
data to be gathered and would also provide the time necessary to
314. Id. at 109.
315. ANTARCTIC EIS, supra note 87, at ix-xii.
316. Id. at vii.
317. Id. at vii-viii.
318. Id. ch. 6, at 20-21.
319. Id. at vii.
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evaluate developing technological innovations.3 20 This proposal con-
forms to the developmental principles enumerated in the other
Antarctic conventions-in which all environmental and developmen-
tal repercussions were studied and discussed over a number of years.
Similarly, time is necessary to assess the impact of offshore drill-
ing in the Arctic, especially in Alaska and Canada. While an oil spill
in Alaska might not affect the sparse Arctic flora and fauna in the
same way that it would affect the teeming waters of the Antarctic,
the environmental data would contribute to the body of scientific
knowledge concerning environmental disasters in ice-covered areas.
The UNCLOS III Negotiations
The Regime for Antarctic Areas
The political alliance between the newly independent nations and
the less-developed nations of Latin America (the Group of 77) is
actively pursuing the redistribution of wealth from the rich to the
poor via establishing a "New International Economic Order. '32 1
With regard to Antarctica, this trend has led to a debate.
The principle of global sharing is embodied in the LOS Conven-
tion for both Antarctica and the deep seabed, even though significant
differences exist between the two.3 22 The resources of the ocean floor
and subsoil beyond the limits of national jurisdiction have been de-
clared to be the "common heritage of mankind.' ' 323 While industrial
nations recognize the need for changes in the international economic
order, they reject the demands made by the developing countries for
a redistribution of wealth through the control of economic
decisions.3 24
320. See id. ch. 6, at 37.
321. Burton, supra note 8, at 499; Oxman, supra note 9, at 293.
322. Burton, supra note 8, at 501.
The principal factual difference, of course, is that Antarctica is a continent,
not seabed. Even the Antarctic continental shelf, which may be seabed....
differs in important ways from the deep seabed. In Antarctica, claims to territo-
rial sovereignty have been made and the right to make such claims in the future
have been reserved by several states, while no state has laid claim to the deep
seabed beyond 200 miles from the coast or the continental margin if seaward of
that limit. Moreover, these claimed rights derive from substantial investments in
Antarctica over a period of decades, premised in part on the possibility of ac-
quiring territorial sovereignty. No such premise underlies the few recent activi-
ties undertaken on the deep seabed.
Id. at 501 n.275.
323. Id. at 502; Joyner, supra note 1, at 425.
324. Burton, supra note 8, at 500.
The dispute revolves around the meaning of the "common heritage
of mankind."
To the industrialized countries, common heritage means that the area
may not be appropriated by any state, but should be open for exploitation
by any state and its nationals under reasonable conditions established by
treaty, including some taxation for the benefit primarily of developing coun-
tries. To the Group of 77, common heritage suggests that the area may be
neither appropriated nor exploited by any state, and should be exploited
only by an international enterprise, established by treaty and governed by
the majority of all nations.325
It should be noted that neither of these viewpoints shows much con-
cern for the Antarctic environment, because this dispute is based on
economic considerations.
As indicated earlier, there are many possible approaches to re-
source use, but in summary, there seem to be three primary catego-
ries: (1) no exclusive rights, (2) common rights, and (3) territorial
sovereignty. 26 The United States generally supports the approach of
"no exclusive rights." This approach would subject Antarctica to the
free appropriation of mineral resources, and this access would be
limited only by certain Consultative Party safeguards.
The United States, for example, argues that in the absence of valid terri-
torial claims in Antarctica and with no Treaty provisions clearly governing
resource use, Antarctic resources must be analogized to those of the high
seas and free access to exploit those resources must be guaranteed. The
United States and other industrialized states have a strong economic inter-
est in free appropriation, since these states have the procurement technol-
ogy and capital needed for exploitation. Free appropriation of Antarctica's
non-renewable resources, however, could allow economically developed
states to deplete valuable supplies before developing states can take a fair
share.3 27
The "common rights" approach rests on the principle that "the
seabed and ocean floor, and -subsoil thereof, beyond the limits of
national jurisdiction ...as well as resources of the area, are the
common heritage of mankind. 3 28 As a result, Antarctica could not
properly be claimed by any nation.
There are two possible variations of this position. First, it is
claimed that "Antarctica (like the high seas) was never amenable to
sovereignty claims and that any change in that customary rule would
be opposed." 329 Secondly, it can be argued that "whether or not soy-
325. Id. at 502; see Note, supra note 1, at 843.
326. Wilson, supra note 8, at 72-73; see Note, supra note 1, at 828. The latter
article discusses numerous approaches to the question of governing the resources of Ant-
arctica. See Note, supra note 1, at 828-33.
327. Note, supra note 1, at 841; see Wilson, supra note 8, at 73-74.
328. Declaration of Principles Governing the Sea-Bed and the Ocean Floor, and
the Subsoil Thereof, Beyond the Limits of National Jurisdiction, G.A. Res. 2749, 25
U.N. GAOR Supp. (No. 28) at 24, U.N. Doe. A/8028 (1970); see Burton, supra note 8,
at 502; Joyner, supra note 1, at 425; Note, supra note 1, at 826-27.
329. Oxman, supra note 9, at 290; see Burton, supra note 8, at 502; Pallone, supra
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ereignty was theoretically possible, no claims were perfected, and a
new international status is now established that precludes sover-
eignty, as on the moon and other celestial bodies." 330 The common
heritage suggests that Antarctica cannot be appropriated nor ex-
ploited by any individual country. However, under the LOS Conven-
tion this area could allegedly be exploited by the ISA in the interest,
of all nations.331
The "territorial sovereignty" approach is the final approach.
Claims to territorial sovereignty assert an exclusive right to exercise gov-
ernmental authority, or to display the activities of a state, within the
claimed territory. The assertion of sovereignty over a territory, entials the
assertion of an exclusive right to prescribe and enforce laws forbidding en-
try without permission into the territory and to impose extensive limitations
on permitted activities within the territory. 3 2
This approach has few adherents. A majority of the nations that at-
tended UNCLOS III appeared to favor the "common rights" ap-
proach. However, the best proposal may well be a modification of the
"exclusive rights" approach.
The Antarctic and the Southern Ocean should be declared an in-
ternational ecological sanctuary due to the ecological hypersensitiv-
ity of the area. In 1979, the International Whaling Commission de-
clared the Indian Ocean north of 55"S latitude to be an
"international whale sanctuary" for at least 10 years.333 This whale
sanctuary constitutes precedent for the proposition that the entire
Southern Ocean, and the Antarctic per se, can feasibly be designated
an international marine sanctuary. The unique environmental and
resource management needs of the area argue that it should be so
designated. However, these suggestions have little international sup-
port, and therefore in the interim, the Antarctic area should be gov-
erned by the Antarctic Treaty. The Antarctic Treaty provides a good
basis for future research and development in the Antarctic. Nations
involved in the Antarctic area (and only those nations) should ex-
pand the Antarctic Treaty provisions to provide strict environmental
safeguards. Then the development of Antarctic resources can pro-
ceed in a manner which protects this unique "wilderness area."
note 1, at 407; Wilson, supra note 8, at 66-67.
330. Oxman, supra note 9, at 290; see Wilson, supra note 8, at 66-67.
331. See LOS Convention, supra note 12, arts. 1, 156-58.
332. Burton, supra note 8, at 460; see Wilson, supra note 8, at 66-67.
333. See supra note 82 and accompanying text.
The Regime for Arctic Areas
Like the Antarctic, the Arctic should be declared an international
sanctuary (or more appropriately, an international "marine" sanctu-
ary since no continent per se is involved).334 Alternatively, an Arctic
regime necessitates "maintaining a favorable legal order, 313 5 and
this goal requires:
treatment of the Arctic and of closed and semi-enclosed seas in the same
manner as all other ocean areas with respect to coastal state rights vis-i-vis
third nations. That is, coastal states in these areas should not be able to
impair freedom of navigation for non-littoral states or otherwise exercise
greater rights than coastal states in general.336
Accordingly, the Arctic should be regionally governed by the five
Arctic nations 3 7 pursuant to those principles enumerated in the
LOS Convention which relate to closed and semi-enclosed seas. This
interpretation would not include adoption of the Soviet and Cana-
dian "sector lines" theory, which had little support at UNCLOS III
and which has even less support under customary international
law. 338 Any special Arctic problems should be governed by regional
agreements negotiated by the five Arctic nations.
CONCLUSION
Whenever science is on the verge of new breakthroughs, the gov-
erning legal regime is either nonexistent or clouded with uncertainty.
The ice-covered areas, the Arctic and the Antarctic, are relatively
untouched by human exploration and exploitation and thus, provide
opportunities for scientific and technological advances, as well as the
overall enhancement of scientific and technological knowledge. The
growing international demand for food makes Antarctic krill a very
promising and beneficial source of food. In addition, the discovery of
potentially vast amounts of oil and gas in the Arctic make this area
one of the most attractive new sources of oil and gas. Discoveries of
other valuable resources in both the Arctic and Antarctic make ice-
covered areas probable sites for extensive commercial activity in the
future.
Militating against the pressures exerted by commercial interests
promoting resource exploitation, is international concern for the en-
vironments of the ice-covered areas. These areas are relatively unin-
habited because of the harsh environment and thus, constitute one of
the few frontiers left on earth. Given the hypersensitivity of the ecol-
ogy and environment of the ice-covered areas, special precautions are
334. See Feder, supra note 8, at 828-29.
335. Moore, supra note 281, at 2, 4.
336. Id. at 4. Contra Feder, supra note 8, at 787.
337. See Feder, supra note 8, at 819-28.
338. Id. at 802-06.
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necessary to protect these areas from irreversible environmental
damage. To understand the effects of commercial exploration and
exploitation on these hypersensitive areas, more scientific research
must be initiated to gather the necessary information and data. Sci-
entific research would not only help to prevent damage to the envi-
ronments of these areas, but also assist in protecting the environment
in other parts of the world.
As constituent parts of the few untouched areas left in the world
and as concerns existing on the leading edge of scientific discovery,
the ice-covered areas require legal regimes which will protect the en-
vironment and ecology, yet provide for the safe exploitation of valua-
ble resources. In Antarctica, the Antarctic Treaty regime should be
continued and supplemented by conservation agreements among the
Antarctic Treaty members. In the Arctic, the LOS Convention prin-
ciples concerning closed and semi-enclosed areas should govern the
area, and regional agreements among the Arctic coastal States
should govern any special problems.
Although it would be preferable to delineate ice-covered areas as
international marine sanctuaries, some provision for resource ex-
ploitation must be included in the legal regimes because of increas-
ing world demands for valuable living and nonliving resources. How-
ever, the responsible countries under the proposed legal regimes
should ensure that the ice-covered areas are the subject of extensive
scientific research before allowing anything more than limited ex-
ploitation. Only more information and data concerning these last
frontiers will ensure the environmentally and ecologically safe ex-
ploitation of their resources; otherwise, the ice-covered areas could
become irreparably damaged.

